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Preface

Open Command Environment for Analysis (OCEAN) lets you set up, simulate, and analyze
circuit data without starting Virtuoso Analog Design Environment L, XL or GXL.

This manual describes OCEAN and the commands required to set up, simulate, and analyze
circuit data using OCEAN. This manual assumes that you are familiar with analog design and
simulation using the Virtuoso Analog Design Environment. You should also be proficient in
Cadence® SKILL language programming.

The preface discusses the following:

m Licensing in OCEAN on page 18
m  Related Documents for OCEAN on page 18

m  Typographic and Syntax Conventions on page 19

m |dentifiers Used to Denote Data Types on page 22
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Licensing in OCEAN

For information on licensing in OCEAN, see Virtuoso Software Licensing and
Configuration Guide.

Related Documents for OCEAN

OCEAN is based on the Virtuoso® SKILL programming language. The following manuals give
you more information about the SKILL language and other related products.

Installation, Environment, and Infrastructure

m  Forinformation on installing Cadence products, see the Cadence Installation Guide.

m  For information on the Virtuoso design environment, see the Virtuoso Design
Environment User Guide.

m The Cadence SKILL Language User Guide describes how to use the SKILL
language functions, the SKILL++ functions, and the SKILL++ object system (for object-
oriented programming).

m The Cadence SKILL Language Reference provides descriptions, syntax, and
examples for the SKILL and SKILL++ functions.

m TheCadence SKILL++ Object System Reference provides descriptions, syntax, and
examples for the object system functions.

m The Virtuoso Design Environment SKILL Reference describes database SKILL
functions, including data access functions.

m The Virtuoso Design Environment SKILL Reference describes database SKILL
functions, including data access functions.

m  The Virtuoso Analog Design Environment L SKILL Language Reference provides
descriptions, syntax, and examples for the SKILL commands supported by Virtuoso
Analog Design Environment L.

m  The Virtuoso Analog Design Environment XL SKILL Language Reference
provides descriptions, syntax, and examples for the SKILL commands supported by
Virtuoso Analog Design Environment XL and Virtuoso Analog Design Environment XL.
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Virtuoso Tools

m The Virtuoso Analog Design Environment L User Guide explains how to design and
simulate analog circuits using Virtuoso Analog Design Environment L.

m The Virtuoso Analog Design Environment XL User Guide explains how to design
and simulate analog circuits using Virtuoso Analog Design Environment XL.

m The Virtuoso Analog Design Environment GXL User Guide explains how to design
and simulate analog circuits using Virtuoso Analog Design Environment GXL.

m The Virtuoso Mixed-Signal Circuit Design Environment User Guide explains how
to design and simulate mixed-signal circuits.

m  The Virtuoso Analog Distributed Processing Option User Guide explains how to
set up and run distributed processing for OCEAN and other Virtuoso Analog Design
Environment applications.

Typographic and Syntax Conventions

This list describes the syntax conventions used for the Virtuoso® Analog Design Environment
SKILL functions.

literal Nonitalic words indicate keywords that you must type literally.
These keywords represent command (function, routine) or
option names.

argument (z_argument)
Words in italics indicate user-defined arguments for which you
must substitute a name or a value. (The characters before the
underscore (_) in the word indicate the data types that this
argument can take. Names are case sensitive. Do not type the
underscore (z_) before your arguments.) For a listing of data
types, see “Data Types Used in OCEAN” on page 30.

| Vertical bars (OR-bars) separate possible choices for a single
argument. They take precedence over any other character.

[ ] Brackets denote optional arguments. When used with OR-bars,
they enclose a list of choices. You can choose one argument
from the list.

{ } Braces are used with OR-bars and enclose a list of choices. You

must choose one argument from the list.
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<your Si nmul at or >

/ Important

Three dots ( ..) indicate that you can repeat the previous
argument. If you use them with brackets, you can specify zero or
more arguments. If they are used without brackets, you must
specify at least one argument, but you can specify more.

ar gunment ...Specify at least one, but more are possible.
[ ar gument ] ...Specify zero or more.

A comma and three dots together indicate that if you specify
more than one argument, you must separate those arguments by
commas.

A right arrow precedes the possible values that a SKILL function
can return. This character is represented by an equal sign and a
greater than sign.

A slash separates the possible values that can be returned by a
SKILL function.

Angle brackets indicate places where you need to insert the
name of your simulator. Do not include the angle brackets when
you insert the simulator name.

The characters included in the list above are the only characters that are not typed
literally. All other characters in the SKILL language are required and must be typed

literally.

SKILL Syntax Examples

The following examples show typical syntax characters used in the SKILL language. For
information on the SKILL language, see the Cadence SKILL Language User Guide.

Example 1

list( g _argl [g_arg2]

)

=>| result

August 2009
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Example 1 illustrates the following syntax characters.

|ist

g_argl

()

Example 2

needNCel | s(

s_cell Type |
x_cel | Count

)

=1t / nil

Plain type indicates words that you must type literally.

Words in italics indicate arguments for which you must substitute
a name or a value.

Parentheses separate names of functions from their arguments.

An underscore separates an argument type (left) from an
argument name (right).

Brackets indicate that the enclosed argument is optional.

Aright arrow points to the return values of the function. Also used
in code examples in SKILL manuals.

Three dots indicate that the preceding item can appear any
number of times.

st _user Type

Example 2 illustrates two additional syntax characters.

I
/

August 2009

Vertical bars separate a choice of required options.

Slashes separate possible return values.
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Identifiers Used to Denote Data Types

OCEAN commands supports several data types to identify the type of value you can assign

to an argument.

Data types are identified by a single letter followed by an underscore; for example, t is the
datatypeint _vi ewNanes. Datatypes and the underscore are used as identifiers only; they

should not be typed.

Prefix Internal Name Data Type

a array array

b ddUserType Boolean

C opfcontext OPF context

d dbobject Cadence database object (CDBA)
e envobj environment

f flonum floating-point number

F opffile OPF file ID

g general any data type

G gdmSpecllUserType gdm spec

h hdbobject hierarchical database configuration object
I list linked list

m nmpllUserType nmpll user type

M cdsEvalObject —

n number integer or floating-point number

o] userType user-defined type (other)

p port I/O port

q gdmspecListllUserType gdm spec list

r defstruct defstruct

R rodObj relative object design (ROD) object
S symbol symbol

S stringSymbol symbol or character string

August 2009
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Prefix Internal Name Data Type

t string character string (text)

u function function object, either the name of a function (symbol) or

a lambda function body (list)

U funobj function object

v hdbpath —

w wtype window type

X integer integer number

y binary binary function

& pointer pointer type
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Introduction to OCEAN

This chapter provides an introduction to Open Command Environment for Analysis (OCEAN).
In this chapter, you can find information about

s Types of OCEAN Commands on page 26
s OCEAN Online Help on page 26

s OCEAN Syntax Overview on page 27

m  Parametric Analysis on page 33

m  Distributed Processing on page 34

OCEAN lets you set up, simulate, and analyze circuit data. OCEAN is a text-based process
that you can run from a UNIX shell or from the Command Interpreter Window (CIW). You can
type OCEAN commands in an interactive session, or you can create scripts containing your
commands, then load those scripts into OCEAN. OCEAN can be used with any simulator
integrated into the Virtuoso® Analog Design Environment.

Typically, you use the Virtuoso® Analog Design Environment when creating your circuit (in
Composer) and when interactively debugging the circuit. After the circuit has the performance
you want, you can use OCEAN to run your scripts and test the circuit under a variety of
conditions. After making changes to your circuit, you can easily rerun your scripts. OCEAN
lets you

m  Create scripts that you can run repeatedly to verify circuit performance

m  Run longer analyses such as parametric analyses and statistical analyses more
effectively

m  Run long simulations in OCEAN without starting the Virtuoso® Analog Design
Environment graphical user interface

= Run simulations from a nongraphic, remote terminal
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Types of OCEAN Commands

You can create OCEAN scripts to accomplish the full suite of simulation and data access
tasks that you can perform in the Virtuoso® Analog Design Environment. An OCEAN script
can contain three types of commands, as shown in the following figure.

OCEAN Commands Purpose

Specify the analyses to be run
Simulation Set-up Specify the nets and currents to save
Commands Specify the simulator option values
Specify the circuit stimulus

OCEAN scripts can
contain all of these ]

Simulator Run

Run the simulator

Command

types of commands.
Data Access Perform calculations on the results
Commands Print information

Plot waveforms

All the parameter storage format (PSF) information created by the simulator is accessible
through the OCEAN data access commands. (The data access commands include all of the
Virtuoso® Analog Design Environment calculator functions.)

You can use the history command to view the command history from the current session and
the most recently terminated session.

OCEAN Online Help

Online help is available for all the OCEAN commands when you are in an OCEAN session.
To get help for a specific OCEAN command, type the following:

ocnHel p( ' commandName )

This command returns an explanation of the command and examples of how the command
can be used.
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To get a listing of all the different types of commands in OCEAN, type the following:
ocnHel p()

For more information, see “ocnHelp” on page 159.

OCEAN Syntax Overview

OCEAN is based on the Virtuoso® SKILL programming language and uses SKILL syntax. All
the SKILL language commands can be used in OCEAN. This includes i f statements, case
statements, f or loops, whi | e loops, r ead commands, pri nt commands, and so on.

The most commonly used SKILL commands are documented in this manual. However, you
are not limited to these commands. You can use any SKILL routine from any SKILL manual.

Common SKILL Syntax Characters Used in OCEAN

This section provides an overview of some basic SKILL syntax concepts that you need to
understand to use OCEAN. For more information about SKILL syntax, see Chapter 3,
“Introduction to SKILL.”

Parentheses

Parentheses surround the arguments to the command. The command name is followed
immediately by the left parenthesis, with no intervening space.

Examples

The following example shows parentheses correctly enclosing two arguments to the pat h
command.

pat h( "~/ sinmul ati onl/schematic/ psf" "~/sinmulation2/ schematic/psf" )

In the next example, the space after the command name causes a syntax error.

Syntax error.

path ( "~/sinmulationl/schematic/psf" "~/sinulation2/schematic/psf" )
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Quotation Marks

Quotation Marks are used to surround string values. A string value is a sequence of
characters, such as "abc" .

In the following example, the directory names provided to the pat h command are strings,
which must be surrounded by quotation marks.

pat h( "~/simul ati onl/schematic/psf" "~/sinulation2/schematic/psf" )

Convention

In this manual, a SKILL convention is used to let you know when an argument must be a
string. When you see the prefix t _, you must substitute a string value (surrounded by
quotation marks) for the argument. Consider the following syntax statement:

desVar(t _desVar1l g valuelt desVar2 g val ue2)

In this case, there are two string values that must be supplied: t _desVar 1 and
t _desVar 2. (The g_ prefix indicates a different type of argument. For more information
about prefixes, see Chapter 4, “Working with SKILL.")

Recovering from an Omitted Quotation Mark

Accidentally omitting a closing quotation mark from an OCEAN command can cause great
confusion. For example, typing the incorrect command

strcat( "rain" "bow)
appears to hang OCEAN. In an attempt to recover, you type a Cont r ol - ¢. That gives you a

prompt but it does not fix the problem, as you discover when you then type the correct
command.

strcat( "rain" "bow' )

Again, you have to type a Cont r ol - ¢ and OCEAN responds with another message.
AC*Error* parser: interrupted while reading input
If you find yourself in this situation, do not press a Cont r ol - c. Instead, recover by entering

a quotation mark followed by a right square bracket (] ). This procedure reestablishes a
normal OCEAN environment and you can then reenter the correct command.

ocean> strcat( "rain" "bow)

"rai nbow ) "

ocean> strcat( "rain" "bow' )
"rai nbow'

ocean>
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Single Quotation Marks

The single quotation mark indicates that an item is a symbol. Symbols in SKILL correspond
to constant enums in C. In the context of OCEAN, there are predefined symbols. The
simulator that you use also has predefined symbols. When using symbols in OCEAN, you
must use these predefined symbols.

Examples

In the following example, t r an is a symbol and must be preceded by a single quotation mark.
The symbol t r an is predefined. You can determine what the valid symbols for a command
are by checking the valid values for the command’s arguments. For example, if you refer to
“analysis” on page 85, you see that the valid values for the first argument include ' t r an.

anal ysis( "tran ...)

The list of items you can save with the save command is also predefined. You must choose
from this predefined list. See “save” on page 135 and refer to the valid values for the
s_saveType argument. The’ v symbol indicates that the item to be saved is the voltage on
a net.

save( 'v "netl" )

Convention

In this manual, a SKILL convention is used to let you know when an argument must be a
symbol. When you see the prefix s__, you must substitute a symbol (preceded by a single
quotation mark) for the argument. Consider the following syntax statement:

sel ectResults( s _resultsName ) =>t / nil

In this case, there is one symbol that must be supplied: s_r esul t sName. For the

sel ect Resul t s command, there is a different mechanism that lets you know the list of
predefined symbols. If you type the following command, with no arguments, the list of
predefined symbols is returned: resul ts() => ( dc tran ac )

Note: Depending on which results are selected, the values returned by theresul t s
command vary.

Question Mark

The question mark indicates an optional keyword argument, which is the first part of a
keyword parameter. A keyword parameter has two components:
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m  The first component is the keyword, which has a question mark in front of it.

m  The second component is the value being passed, which immediately follows the
keyword.

Keyword parameters, composed of these keyword/value pairs, are always optional.

Examples

In the following example, all the arguments to the anal ysi s command except’ t r an are
keyword/value pairs and are optional.

Keyword Value passed

'y

analysis( "tran ?start 0 ?stop lu ?step 1ln)

For example, you can use ?cent er and ?span instead of ?st art and ?st op. You also can
omit ?st art altogether because it is an optional argument.

Convention

In this manual, a SKILL convention is used to let you know when arguments are optional.
Optional arguments are surrounded by square brackets [ ]. In the following example, all of the
keyword/value pairs are surrounded by square brackets, indicating that they are optional.

report([?output t _filename | p_port] [?typet _type] [?nanme t_nanme]
[?paramt _param [?format s reportStyle] ) =>t / nil

Data Types Used in OCEAN

The following table shows the internal names and prefixes for the SKILL data types that are
used in OCEAN commands.

Data Type Internal Name Prefix
floating-point number flonum f
any data type general g
linked list list I
integer, floating-point number, or n

complex number
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Data Type Internal Name Prefix
user-defined type o]

I/O port port p
symbol symbol S
symbol or character string S
character string (text) string t
window type w
integer number fixnum

For more information about SKILL datatypes, see Chapter 4, “Working with SKILL.”

OCEAN Return Values

You get return values from most OCEAN commands and can use these values in other
OCEAN commands.

The following table shows some examples in which the return value from a command is
assigned to a variable.

Assigning a Return Value to a Variable Resulting Value for the Variable

a=desVar ("r1" 1k) a=1k
a=desVar ("r1" 1k "r2" 2k) a=2k
a=desVar ("r1") a=1k, assuming r 1 was setin a

desVar command

a=desVar ("r2") a=2k, assuming r 2 was set in a
desVar command

Design Variables in OCEAN

Design variables in OCEAN function as they do in the Virtuoso® Analog Design Environment.
Design variables are not assigned in the order specified. Rather, they are reordered and then
assigned. Consider the following example:

desvar( "a" "b+1" )
desvar( "b" 1)
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You might expect an error because a is assigned the value b+1 before b is assigned a value.
However, OCEAN reorders the statements and sends them as follows:

desVar( "b" 1)
desvar( "a" "b+1" )

After the reordering, there is no error. (b is equal to 1 and a is equal to 2.)

Suppose you run a simulation, then specify the following:
desVar ("b" 2)

You might expect a to be equal to 2, which was the last value specified. Instead, a is
reevaluated to b+1 or 3.

This approach is similar to how the design variables are used in simulation. For example,
consider a circuit that has the following resistor:

R1L 1 O resistor r=b

If you change the value of b, you expect the value of R1 to change. You do not expect to have
to netlist again or retype the R1 instantiation.

This approach is used in the Virtuoso® Analog Design Environment. Users are not expected
to enter design variables in a particular order. Rather, the design variables are gathered
during the design variable search then reordered before they are used.

Note: Do not use simulator reserved words as design variable names. For more information,
see the Reserved Words section in the Virtuoso Analog Design Environment User
Guide.

outputs() in OCEAN

Throughout this manual are examples of nets and instances preceded by a “/ ” as well as
examples without the “/ ”. There is a significant difference between the two.

If you create a design in the Virtuoso® Analog Design Environment and save the OCEAN file,
all net and instance names will be preceded with a “/ 7, indicating they are schematic names.
The net | i st/ amap directory must be available to map these schematic names to names

the simulator understands. (If your design command points to the raw netlist in the net | i st
directory, the amap directory is there.)

If you create a design or an OCEAN script by hand, or move the raw netlist from the net | i st
directory, the net and instance names might not be preceded with “/ ”. This indicates that
simulator names are used, and mapping is not necessary.
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If you are unsure whether schematic names or simulator names are used, after
sel ect Result( S_resul tsNanme ),typeout put s() to see the list of net and instance
names.

Note: Although you can move the raw netlist file from the net | i st directory, itis not advised.
There are other files in the net | i st directory that are now required to run OCEAN.

Parametric Analysis

There are two ways you can run parametric analyses in OCEAN:
= You can use the par amAnal ysi s command (recommended approach).

m  You can use a SKILL f or loop.

Using the par amAnal ysi s command is an easier approach. With this command, you can
set up any number of nested parametric analyses in an OCEAN script. The par anRun
command runs all the parametric analyses. When the analysis is complete, the data can be
plotted as a family of curves. The following example shows how you might use nested
parametric analyses:

paramAnal ysis( "rl" ?start 200 ?stop 600 ?step 200
paramAnal ysis( 'rs ?start 300 ?stop 700 ?step 200

)

)
par anRun ()

In this example, the outer loop cycles through r 1, and the inner loop cycles through r s as
follows:

Loop through r 1 from 200 to 600 by 200.
Loop through r s from 300 to 700 by 200.
Run.
End the first loop.
End the second loop.

So, for r 1=200, r s equals 300, 500 and then 700. Then, for r 1=400, r s equals 300, 500,
and then 700. Finally, for r 1=600, r s equals 300, 500, and then 700
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Use a SKILL f or loop only if the par amAnal ysi s command is not adequate. You can use
the SKILL f or loop to set up any number of variable-switching runs. After all the simulations
are complete, you have to work with the results directories individually. The following example
shows how you might use SKILL loops for parametric analyses.

Cload = list( 2p 4p 6p 8p )
foreach( val d oad
desvar ( "d oad" val )

a=resultsDir( sprintf( nil "./deno/d oad=%" val ) )
printf( "", a)
run( )

foreach( val d oad
openResul ts( sprintf( nil "./<dir>d oad=%" val ) )
sel ectResults( 'ac )
pl ot ( vdb( "vout” ) )

Data Access Without Running a Simulation

You can retrieve and use data from previous simulations at any time by opening the data with
the openResul t s command. After opening the data, you can use any data access
commands on this data. For more information, see Chapter 7, “Data Access Commands.”

You can use query commands such asr esul t s, out put s, and dat aTypes to see what
data is available to be opened.

Distributed Processing

You can use OCEAN distributed processing commands to run simulations across a collection
of computer systems. The distributed processing commands allow you to specify where and
when jobs are run and allow you to monitor and control jobs in a variety of ways. Using
distributed commands, you can

= Submit one or more jobs to a distributed processing queue

m  Specify a host or group of hosts on which to distribute jobs

= View the status of jobs

m  Specify when a job will run or in what sequence a group of jobs will run
m  Suspend and resume jobs

s Cancel jobs
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For you to be able to use the distributed processing commands, your site administrator needs
to set up the lists of machines to which jobs are submitted. Each list of machines is a group
of hosts and is called a queue. Consult the Virtuoso Analog Distributed Processing
Option User Guide for more information on how to configure systems for distributed
processing. For information on the distributed processing commands for OCEAN, see
Chapter 12, “OCEAN Distributed Processing Commands.”

Blocking and Nonblocking Modes

You can configure jobs to run in blocking or nonblocking mode. In blocking mode, execution
of subsequent OCEAN commands is halted until the job completes. In nonblocking mode, the
system does not wait for the first job to finish before starting subsequent jobs.

Blocking Mode

You must run jobs in blocking mode to be able to use the data resulting from a job in a
subsequent command in an OCEAN script or batch run.

For example, if you want to run a simulation, select the t r an results from that simulation, and
then plot them, you

1. Configure the simulation with setup commands

2. Run the simulation with the r un() command

3. Select the desired results with the sel ect Resul t s( ’tran) command
4

. Plot the results with the pl ot () command

A job like the one in the example above must run in blocking mode so that the commands are
processed sequentially. If the jobs in the example above are run in nonblocking mode, the
sel ect Resul t command starts before the r un command can return any data, and the
sel ect Resul t command and the pl ot command cannot complete successfully.

Nonblocking Mode

If you are submitting several jobs that have no interdependencies, you can run them
concurrently when host node is setto di stri but ed.

For example, if you want to run two separate simulations as jobs, but do not want to wait until
the first is complete before starting the second, you

1. Configure the first simulation with setup commands
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2. Configure a second simulation with setup commands

In the example above, the script starts the first job and then starts the second job without
waiting for the first job to finish.

If you are running several commands, and some of them are data access commands, you
can use the wait command to block a single job. The wai t command is needed between the
simulation and the data access commands to ensure the desired simulation is complete
before the data is accessed.

For example, if you want to run two separate simulations as jobs (si mlL and si n2), and want
to select and plot the results of the second simulation run, you

Configure the first simulation with setup commands
Run the simulation with a r un( ?j obPrefi x "si ml") command
Configure a second simulation with setup commands

Run the second simulation with the run( ?j obPrefi x "si n2) command

a & W N oRE

Cause the script to wait until the second simulation finishes before starting the
sel ect Resul t s command with the wai t ( si n2) command

6. Select the desired results with the sel ect Resul t s(’ t ran) command

7. Plot the results with the pl ot ( ) command

In the example above, the script starts the first job and then starts the second job without
waiting for the first job to finish. When the script reaches the wai t command, it pauses until
the second simulation runs and then selects the results to plot.

Waveform Tool

The simulation results can be plotted in WaveScan, which is supported in the OCEAN
environment.
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Using OCEAN

This chapter explains the different ways you can use OCEAN to perform simulation tasks. In
this chapter, you can find information about

m  OCEAN Use Models on page 37

s Using OCEAN Interactively on page 38

m License Requirements

m  Creating OCEAN Scripts on page 42

= Running Multiple Simulators on page 48

m  OCEAN Tips on page 48

OCEAN Use Models

There are two ways you can use OCEAN:
= You can use OCEAN interactively to perform simple tasks.

= You can use OCEAN in batch mode and provide the name of an existing (or
parameterized) script as a command line argument. OCEAN scripts can be created

0  From the Virtuoso® Analog Design Environment window with the command
Session — Save Script

0 By hand (by you or someone else in your organization) with a text editor

For information about creating scripts, see “Creating OCEAN Scripts” on page 42.

All the OCEAN commands are described in this manual, and online help is available for all
these commands. For information about using the OCEAN online help, see “OCEAN Online
Help” on page 26.

Note: The current version of OCEAN has some specific issues that are addressed in
Appendix 16, “OCEAN 4.4.6 Issues.” Please refer to this appendix before using OCEAN.
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Using OCEAN Interactively

You can run OCEAN from a UNIX prompt or from the Virtuoso® design framework 1l (DFII)
Command Interpreter Window (CIW).

Note: The primary use model is to use OCEAN in a UNIX shell. Unless otherwise indicated,
the rest of this chapter assumes that you are working from OCEAN in a UNIX shell.

Using OCEAN from a UNIX Shell

To start OCEAN from a UNIX prompt, type the following command:
ocean

This command loads and reads your . cdsi ni t file first and then loads and reads the

. oceanr c file. You can place OCEAN commands in your . oceanr c file, which is similar to
the . cdsi ni t file. This file can contain any valid OCEAN command, function or SKILL
initialization routine (excluding graphical dfll references, such as bindkeys and so on, which
are not applicable to OCEAN). If you do not want to specify any startup initialization options
for OCEAN, you do not need to create or add an . oceanr c file.

The OCEAN prompt appears indicating that you have started OCEAN:
ocean>

If you do not see this prompt after starting OCEAN, press Ret ur n. If you still do not see this
prompt, you may have redefined the prompt with the set Pr onpt command. (This does not
affect OCEAN; the prompt just will not indicate OCEAN is running.)

Now you can start typing OCEAN commands interactively. For an example of interactive use,
see “Interactive Session Demonstrating the OCEAN Use Model” on page 40.

To quit the OCEAN executable from UNIX, type the following command:

exit

OCEAN in Non-Graphical Mode

OCEAN is an executable shell script that calls the AWD workbench and passes all its
command-line options to it using the following shell command:

#!' [/ bin/sh -
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exec awd -ocean "$@
This makes OCEAN highly dependent on the UNIX shell environment.

You can run OCEAN in a non-graphical mode by using the - nogr aph option with the ocean
command. This disables the graphical options of the software. This option is useful if OCEAN
is started on a machine that does not have X-Windows running.

Note: You can use the - nogr aph option to run the OCEAN job through a cron. Ensure that
DI SPLAY is setto “: 0. If the screen will be locked when the OCEAN cron job runs, use the
al | owaccess option with the x| ock command on the UNIX prompt. For more information
on the usage of x| ock, type man x| ock in a terminal window.

The - nogr aph option must only be used to replay logfiles that have been created
interactively. For example, while using OCEAN with the - nogr aph option, your

oceanScri pt . ocn file must have an exi t () statement at the end followed by a newline.
Otherwise, OCEAN hangs. The reason for this is that when the workbench is started in the
non-graphical mode, it does not redirect standard 1/O as it normally does; instead, it lets the
SKILL human interface (HI) handle the standard I/O. HI expects an explicitexi t () statement
at the end of the OCEAN script and OCEAN exits only when it detects an exi t () at EOF.
The command is used as follows:

ocean -nograph < oceanScript.ocn > oceanScript.|og

While using the - nogr aph option with ocean, if you find that simulation run messages are
not being stored in the log file, check for the following environment variable in the . cdsenv
file:

(envGetVal "spectre.envOpts" "firstRun" )

It must be set to ni | as shown below for simulation run messages to be stored in it:

(envSet Val "spectre.envOpts" "firstRun" ’boolean nil)

For more information about this variable, see Appendix B of the Virtuoso Analog Design
Environment L User Guide.

Using OCEAN from the CIW

You can type OCEAN commands in the CIW after you bring up the Virtuoso® Analog Design
Environment. (Starting the design environment loads the required OCEAN files.)
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Your . oceanr c file is not automatically read when you start the DFII software (using the
vi rt uoso command). Therefore, you might want to load your . oceanr c file manually in the
CIW if you need information that it contains.

You can also use the history command from the CIW to list and reuse the most recently used

commands.

Interactive Session Demonstrating the OCEAN Use Model

The following figure shows a typical set of simulation tasks that you might perform
interactively in OCEAN with the corresponding commands.

Start OCEAN and specify
your simulator.

Y

Specify an AC analysis.

#

Set a design variable.

Y

Perform the first simulation

run.

Change a design variable.

\

Perform the second
simulation run

Y

Specify a transient analysis.

#

Perform the third simulation
run.

August 2009

ocean

simulator( ’'spectre )

anal ysis( "ac ?start 1 ?stop 1000 ?lin 100 )

or

ac( 1 1000 "li near™

desvVar( "rs" 1k )

run( )

desVar( "rs" 2k )

run( )

100 )

anal ysis( "tran ?stop 1lu ) (Spectre only)

or
tran( 0 1u 1n)

run( )

40
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On the second and third run, the AC analysis runs because it is still active. If you do not want
it to run, you must disable it with the following command:

del ete( "analysis "ac )
The simulator is not called and run until the r un() command is entered.

The commands can be given in any order, as long as they are all defined before the r un()
command.

License Requirements

You need licenses to run the si nul at or () and ocnSet XLMbde() OCEAN commands. For
more information on these commands, see simulator on page 139 and ocnSetXLMode on
page 504.

m  To runthe si nul at or () OCEAN command, you must have one of the following
licenses. If one of these licenses are not already checked out, the first available license
will be checked out in the following order:

0 95200 Virtuoso(R) Analog Design Environment L
O 95210 Virtuoso(R) Analog Design Environment XL
O 95220 Virtuoso(R) Analog Design Environment GXL

= To run the ocnSet XLMode() OCEAN command, you must have one of the following
licenses. If one of these licenses are not already checked out, the first available license
will be checked out in the following order:

0 95210 Virtuoso(R) Analog Design Environment XL
O 95220 Virtuoso(R) Analog Design Environment GXL

Note: If you have run the ocnSet XLMode() command, running the si nul at or ()
command subsequently will not checkout an additional license.

If you do not want OCEAN to automatically checkout a higher tiered license—for example, if
you do not want OCEAN to automatically checkout the 95210 license if the 95200 license is
not available—set the following environment variable in your . cdsenv file:

asi menv. msc al waysTryHi gherTi er edLi censel nCcean " bool ean ni |

Note: If the al waysTr yHi gher Ti er edLi censel nCcean environment variable is set to
ni |, errors are displayed if OCEAN is unable to checkout a license.
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Creating OCEAN Scripts

You can modify the included sample script files or create script files interactively from the
Virtuoso® Analog Design Environment.

Creating Scripts Using Sample Script Files

You can create your own script files with a text editor using the sample scripts as examples,
or you can make copies of the sample scripts and modify them as needed using a text editor.
The scripts can be found in the following directory:

your _install _dir/tools/dfll/sanples/artist/ OCEAN

Refer to the README file in this directory for information about the scripts.

Creating Scripts from the Analog Design Environment

When you perform tasks in the design environment, the associated OCEAN commands are
automatically stored in the si mul at or x. ocn file in your net | i st directory. For example,
if you start the Virtuoso software, open the Virtuoso® Analog Design Environment window,
and run a simulation using the Cadence SPICE simulator, a cdsSpi ce0. ocn file is created
in your net | i st directory. You can load this cdsSpi ce0. ocn script as described in
“Loading OCEAN Scripts” on page 45.

Selectively Creating Scripts

You can be selective about the information that is created in your . ocn script. The Virtuoso®
Analog Design Environment has a feature that lets you create an OCEAN script based on the
state of your current session. The following example illustrates how using this feature is
different than using the automatic script generation feature.

Consider the following task flow:
1. Start the Virtuoso® Analog Design Environment.
2. Specify a DC analysis.
3. Select nets on the schematic to save.
4. Run the simulation.
5. Turn off the DC analysis.
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6. Select a transient analysis.
7. Run the simulation.

8. Save the script from the Virtuoso® Analog Design Environment.

The script that is created, called oceanScri pt . ocn by default, contains only the selected
nets, the transient analysis, and the run command. The script does not contain the DC
analysis because it was turned off.

In contrast, the si mul at or 0. ocn script, which is automatically created in the net | i st
directory, contains all of the commands, including the DC analysis and the current state of the
analysis (on or off).

Creating a Script

To selectively create a script from Virtuoso Analog Design Environment L or ,

1. Start the Virtuoso software,

virtuoso
The CIW appears.
2. From the CIW, choose Tools — ADE L — Simulation.
The Virtuoso Analog Design Environment window appears.
3. Perform all of the design environment tasks that you want to capture in the script.
4. Choose Session — Save Script.
The Save Ocean Script to File form appears.

5. Click OK to accept the default file name (. / oceanScri pt . ocn), or change the name
for the file and click OK.

A script containing the OCEAN commands for the tasks you performed is created. For
information about how to load this script, see “Loading OCEAN Scripts” on page 45.

Controlling What Is Included in Scripts

You can use . cdsenv variables to alter the OCEAN script that is created when you choose
Session — Create Script in the Virtuoso Analog Design Environment. One variable allows
you to include default environment settings in a script, two other variables allow you to run
procedures before and after a script is created.
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Including Default Control Statements

To save every control statement, including default statements, in your OCEAN script, add the
following line to your . cdsenv file.

asi menv. m sc saveDef aul t STOOCEAN bool ean t

Setting saveDef aul t STOOCEANtot results in a complete dump of the current circuit design
environment, defaults and all. Because the created OCEAN script contains all the settings,
you might use this variable when you plan to archive a script, for example.

If saveDef aul t sSTOOCEANs not set to t , the created OCEAN script contains only those
items that you explicitly set to some value other than their default.

Running Functions Before or After Creating a Script

The information in this section describes how you can specify functions to be run before or
after a script is created. You can use these functions, for example, to add information at the
beginning or end of a script. To use this capability follow these steps.

1. Decide when you want the functions to run.

0  Add the following line to your . cdsenv file to run the function pr eOceanFunc
before the OCEAN script is created.

asi menv. m sc preSaveCQceanScript string "preOceanFunc"

O  Add the following line to your . cdsenv file to run the function post OceanFunc
after the OCEAN script is created.

asi menv. m sc post SaveCceanScript string "post OceanFunc"”
2. Use the following syntax to specify the functions.

preOceanFunc( session fp)
post OceanFunc( session fp )

In this syntax, sessi on is the OASIS session and f p is the file pointer to the OCEAN
script file. For guidance on determining the sessi on to use, see the VirtuosoAnalog
Design Environment L SKILL Language Reference.

3. Load the functions in your . cdsi ni t file.

For example, you might add the following lines to your . cdsenv file.

asi menv. msc preSaveCceanScript string "MvfirstProc”
asi menv. m sc post SaveCceanScript string "Myl astProc"

The functions MYf i r st Proc and Myl ast Pr oc might be defined like this.
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procedure( MrfirstProc( session fp)
fprintf(fp "; This will be the first line in the ocean script.\n")

procedure( Myl ast Proc( session fp)
fprintf(fp "; This will be the last line in the ocean script.\n")

If these procedures are defined in a file called nyQceanPr ocs. i | , you can load them
by adding to your . cdsi ni t file a command like the following.

| oad "nmyCceanProcs.il"
When you choose Session — Create Script, first the pr eSaveCceanScri pt

procedure is called, then the OCEAN script is created, then the
post SaveCceanScri pt procedure is called.

Loading OCEAN Scripts

You can load OCEAN scripts from OCEAN (in UNIX) or from the CIW.

From a UNIX Shell

To load an OCEAN script,

1. Type the following command to start OCEAN:
ocean
The OCEAN prompt appears.
2. Use the SKILL | oad command to load your script:
| oad( "script_name.ocn" )
Messages about the progress of your script appear.
From the CIW

To load an OCEAN script,

1.

2.

Start the Virtuoso software
virtuoso &

The CIW appears.

In the text entry field, use the SKILL | oad command to load your script:

| oad( "script_name.ocn" )
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Messages about the progress of your script appear in the CIW.

Selecting Results

You may use OCEAN to run several simulations on the same design and save the results in
different result directories. You can then use Artist to select the results and work with features
like annotation etc.

Selecting Results Run from Worst Case Scripts for Cross-Probing or Back
Annotating Operating Points

Assume that you have been using Ocean to create separate data directories for worst case
parameter sweeps. Also assume that the new directories you make are accessed with the
resul tsDi r () ocean command in your Ocean script and that these directories are in the
standard location where psf data is stored in Artist.

In Artist, psf data is stored in:

<runDi r>/ si mul ati on/ <t est SchemNane>/ spectre/ schemati c/ psf

where,
runbDir is the directory where you invoke vi rt uoso&
t est SchenNane Is your test schematic

This implies that your script should store the new directories under the schemat i ¢ directory.
Therefore, if c1, c2 and c3 are the worst case directories, they are located at:

<runDi r>/ si mul ati on/ <t est SchemNane>/ spectre/ schematic/cl
<runDi r>/ si mul ati on/ <t est SchenNane>/ spectre/ schematic/c2
<runDi r>/ si mul ati on/ <t est SchemNane>/ spectre/ schematic/c3

1. Choose Artist -> Results -> Select

2. The Select Results form opens. Click Browse. A Unix Browser form appears.

3. Navigate to the directory that contains your Ocean generated directories c1, c2, and c3.
4

. Click OK on the Unix Browser form. Now the Select Results Form should show c1, c2
and c3.

5. Double click on c1, c2 or c3. Alternatively, you can also single click on c1, c2 or c3 and
then choose Update Results and click OK. At this point the data is selected though
there is no confirmation in the CIW. Now, you should be able to use Artist -> Results -
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> Direct Plot, Artist -> Results -> Annotate etc to see the results of that particular
directory.

Selecting Results Run from Spectre Stand Alone

After running spectre standalone, you can select results using the Results Browser and use
calculator to plot the results. However, this does not allow you to use Artist features like Artist
-> Results -> Direct Plot or Artist -> Results -> Annotate.

Consider that your data is in

<runDi r>/ si nmul ati on/ <t est SchemNane>/ spectre/ schenati c/ psf.

where,
runbDir is the directory where you invoke vi rt uoso&
t est SchenNane IS your test schematic

1. Choose Artist -> Tools -> Results Browser . A pop up box appears. Enter your design
path up to the spectre directory.

2. Click OK, and the browser comes up.
3. Click on schematic directory. The psf directory should appear.

4. Click on the directory with the data in it, psf. When you click on the ’psf’ directory you
should see the tree expand with different results from your spectre stand alone
simulation, e.g. tran.tran etc.

5. Place the mouse pointer over the 'psf’ node in the tree and press down the middle mouse
key and scroll down to "create ROF". You should now see the psf directory change, and
an intermediate node comes up --Runl-- betweenpsf/ and the results.

6. Place the middle mouse pointer over the Runl node, scroll down and select "Select
Results".

Note: Even though there is a confirmation message in the CIW that the select was
success, Artist is not synced up to allow cross-probing and back annotation of operating
points.

7. You may now use Artist -> Tools > Calculator to select objects from the schematic.
You can then choose 'plot’ from the calculator, or different calculator operations.

Note: You CAN use Artist -> Tools > Calculator but you CAN NOT use Artist -> Results
-> Direct Plot or Artist -> Results -> Annotate etc.
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Running Multiple Simulators

There are times when you might want to run more than one simulator. You might be
benchmarking simulators or comparing results. In OCEAN, you can only use one simulator
per OCEAN session. If you change simulators, you must start a new OCEAN session. This
Is because some OCEAN command arguments are simulator specific, and therefore change
when the simulator changes. For example, the arguments to the opt i on command are
simulator specific. (No two simulators have the exact same options.) The analyses are
typically simulator specific also.

OCEAN Tips

The information in this section can help you solve problems that you encounter while using
OCEAN.

= While working in OCEAN, you might get the following SKILL error message:
*Error* eval: unbound variable - nanmeO Vari abl e

In this case, you need to see if you have an undeclared variable or if you are missing a
single quotation mark (') or a quotation mark () for one of your arguments. For example,
the following command returns an error message stating that f r onval is an unbound
variable because the variable has not been declared:

anal ysis('tran ?from fronval)

However, the following pair of statements work correctly because f r onVal has a value
(is bound).

fronval =0
anal ysis('tran ?from fronval)

m If you get an error in an OCEAN session, you are automatically put into the SKILL
debugger. In this case, you see a prompt similar to this:

ocean- Debug 2>

You can continue working. However, if you would like to get out of the debugger, you can
type

debugQui t ()
Now you are back to the normal prompt:

ocean>

m Ifit appears that OCEAN does not accept your input, or OCEAN appears to hang, then
you may have forgotten to enter a closing quotation mark. Type "] to close all strings.
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For more information, and some examples, see “Recovering from an Omitted Quotation
Mark” on page 28.

= In SKILL, the following formats are equivalent: (one two) and one(two) . Results
might be returned in either format. For example, OCEAN mightreturnac(tran) or(ac
t ran), but the two forms are equivalent.

= You can check your script for simple syntax errors by running SKILL lint. For example,
you might use a command like

sklint -file myScript.ocn

From within OCEAN, you can run SKILL lint by typing the following at the OCEAN
prompt:

sklint(?file "yourOceanScri pt.ocn")

Running SKILL lint helps catch basic errors, such as unmatched parentheses and strings
that are not closed.
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Introduction to SKILL

This cha(gter introduces you to the basic concepts that can help you get started with the
Virtuoso™ SKILL programming language. In this chapter, you can find information about

s  The Advantages of SKILL on page 51

= Naming Conventions on page 52

m  Arithmetic Operators on page 52

m  Scaling Factors on page 52

m  Relational and Logical Operators on page 54

m  SKILL Syntax on page 56

= Arithmetic and Logical Expressions on page 59

The Advantages of SKILL

The SKILL programming language lets you customize and extend your design environment.
SKILL provides a safe, high-level programming environment that automatically handles many
traditional system programming operations, such as memory management. SKILL programs
can be immediately run in the Virtuoso environment.

SKILL is ideal for rapid prototyping. You can incrementally validate the steps of your algorithm
before incorporating them in a larger program.

SKILL leverages your investment in Cadence technology because you can combine existing
functionality and add new capabilities.

SKILL lets you access and control all the components of your tool environment: the User
Interface Management System, the Design Database, and the commands of any integrated
design tool. You can even loosely couple proprietary design tools as separate processes with
SKILLs interprocess communication facilities.
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Naming Conventions

The recommended naming scheme is to use uppercase and lowercase characters to
separate your code from code developed by Cadence.

All code developed by Cadence Design Systems typically names global variables and
functions with up to three lowercase characters, that signify the code package, and the name
starting with an uppercase character. For example, dm Pur geVer si ons() or

hnl Cel | Qut put s. All code developed outside Cadence should name global variables by
starting them with an uppercase character, such as AcmeGlobalForm.

Arithmetic Operators

SKILL provides many arithmetic operators. Each operator corresponds to a SKILL function,

as shown in the following table.
Sample SKILL Operators

Operators in Descending Underlying
Precedence Function

o exponentiation
* multiply

/ divide

+ plus

- minus

== equal

I= nequal

= assignment

Scaling Factors

SKILL provides a set of scaling factors that you can add to the end of a decimal number
(integer or floating point) to achieve the scaling you want.

m  Scaling factors must appear immediately after the numbers they affect. Spaces are not
allowed between a number and its scaling factor.

m  Only the first nonnumeric character that appears after a number is significant. Other
characters following the scaling factor are ignored. For example, for the value 2.3mvolt,
the m is significant, and the volt is discarded. In this case, volt is only for your reference.
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m If the number being scaled is an integer, SKILL tries to keep it an integer; the scaling
factor must be representable as an integer (that is, the scaling factor is an integral
multiplier and the result does not exceed the maximum value that can be represented as
an integer). Otherwise, a floating-point number is returned.

The scaling factors are listed in the following table.
Scaling Factors

Character Name Multiplier =~ Examples

Y Yotta 1024 10Y [ 10e+25 |

V4 Zetta 1021 10Z [ 10e+22 ]

E Exa 1018 10E [ 10e+19 ]

P Peta 1015 10P [ 10e+16 ]

T Tera 1012 10T [ 1.0e13 ]

G Giga 10° 10G [ 10,000,000,000 ]
M Mega 10° 10M [ 10,000,000 ]
K Kilo 103 10K [ 10,000 ]

% percent 102 5% [ 0.05 ]

m milli 1073 5m [ 5.0e-3 ]

u micro 10 1.2u[1.2e-6]

n nano 10°° 1.2n[1.2e-9]

p pico 1012 1.2p[1.2e-12]

f femto 10715 1.2f[1.2e-15]

a atto 10-18 1l.2a[1.2e-18]

z zepto 10-21 1.2z[1.2e-21]

y yocto 10-24 1.2y [1.2e-24]

Note: The characters used for scaling factors depend on your target simulator. For example,
if you are using cdsSpice, the scaling factor for M is different than shown in the previous table,
because cdsSpice is not case sensitive. In cdsSpice, M and m are both interpreted as 1073,
so ME or me is used to signify 10°.
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Relational and Logical Operators

This section introduces you to
m  Relational Operators: <, <=, >, >=, == I=

m Logical Operators: !, &&, ||

Relational Operators

Use the following operators to compare data values. SKILL generates an error if the data

types are inappropriate. These operators all returnt orni | .
Sample Relational Operators

Operator  Arguments Function Example Return Value
< numeric lessp 3 <5 t
3 <2 ni
<= numeric leqp 3 <=4 t
> numeric greaterp 5 >3 t
>= numeric geqgp 4 >=3 t
== numeric equal 3.0 == t
string "abc" == "ABc" ni
list
I = numeric nequal
string "abc" 1= "ABc" t
list

Knowing the function name is helpful because error messages mention the function
(gr eat er p below) instead of the operator ( > ).

1 > "abc"
Message: *Error* greaterp: can’t handle (1 > "abc")
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Logical Operators

SKILL considers ni | as FALSE and any other value as TRUE. The and (&&) and or (| | )
operators only evaluate their second argument if it is required for determining the return

result.
Sample Logical Operators

Operator Arguments Function Example Return Value
&& general and 3 && 5 5

5 && 3 3

t && nil ni

nil && t ni |
[ ] general or 3 || 5 3

51 3 5

t || nil t

nil || t t

The & and | | operators return the value last computed. Consequently, both & and | |
operators can be used to avoid cumbersome i f or when expressions.

The following example illustrates the difference between using &&and | | operators and using
i f or when expressions.
You do not need to use

I f (usingcolor then
current col or=getcol or( )
el se

currentcol or=ni

)

Instead use
currentcol or =usi ngcol or && getcolor( )

Using &&

When SKILL creates a variable, it gives the variable a value of unbound to indicate that the
variable has not been initialized yet. Use the boundp function to determine whether a
variable is bound. The boundp function

m  Returnst if the variable is bound to a value
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m Returns ni | if the variable is not bound to a value

Suppose you want to return the value of a variable t r Messages. Ift r Messages is
unbound, retrieving the value causes an error. Instead, use the expression

boundp( ' trMessages ) && trMessages

Using ||

Suppose you have a default name, such as noName, and a variable, such asuser Name. To
use the default name if user Name is ni | , use the following expression:

userNanme || "noNane"

SKILL Syntax

This section describes SKILL syntax, which includes the use of special characters,
comments, spaces, parentheses, and other notation.

Special Characters

Certain characters are special in SKILL. These include the infix operators such as less than
(<), colon (: ), and assignment (=). The following table lists these special characters and their
meaning in SKILL.

Note: All nonalphanumeric characters (other than _ and ?) must be preceded (escaped) by

a backslash (\ ) when you use them in the name of a symbol.
Special Characters in SKILL

Character Name Meaning

\ backslash Escape for special characters

() parentheses  Grouping of list elements, function calls

[ ] brackets Array index, super right bracket

’ single Specifies a symbol (quoting the expression prevents its
quotation evaluation)
mark

? guotation String delimiter
mark

: comma Optional delimiter between list elements
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Special Characters in SKILL

Character Name Meaning

; semicolon Line-style comment character

+, =%, arithmetic For arithmetic operators; the / * and */ combinations are
also used as comment delimiters

A& logical For logical operators

<,>= relational For relational and assignment operators;
< and > are also used in the specification of bit fields

? guestion mark If first character, implies keyword parameter

% percent sign  Used as a scaling character for numbers

White Space

White space sometimes takes on semantic significance and a few syntactic restrictions must
therefore be observed.

Write function calls so the name of a function is immediately followed by a left parenthesis;
no white space is allowed between the function name and the parenthesis. For example

f(a b c) andg() are legal function calls, but f (a b c) andg () are illegal.

The unary minus operator must immediately precede the expression it applies to. No white
space is allowed between the operator and its operand. For example

-1,-a,and - (a*b) are legal constructs, but- 1,- a,and- (a*b) areillegal.

The binary minus (subtract) operator should either be surrounded by white space on both
sides or be adjacent to non-white space on both sides. To avoid ambiguity, one or the other
method should be used consistently. For example:

a - b and a- b are legal constructs for binary minus, buta - b is illegal.

Comments

SKILL permits two different styles of comments. One style is block oriented, where comments
are delimited by / * and */ . For example:

/* This is a block of (C style) comments
comment line 2
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comment line 3 etc.
* [

The other style is line- oriented where the semicolon (; ) indicates that the rest of the input
line is a comment. For example:

x =1 ; conmment follow ng a statenent
;. comment line 1
: comment line 2 and so forth

For simplicity, line-oriented comments are recommended. Block-oriented comments cannot
be nested because the first */ encountered terminates the whole comment.

Role of Parentheses

Parentheses () delimit the names of functions from their argument lists and delimit nested
expressions. In general, the innermost expression of a nested expression is evaluated first,
returning a value used in turn to evaluate the expression enclosing it, and so on until the
expression at the top level is evaluated. There is a subtle point about SKILL syntax that C
programmers, in particular, must be very careful to note.

Parentheses in C

In C, the relational expression given to a conditional statement such asi f, whi | e, and
swi t ch must be enclosed by an outer set of parentheses for purely syntactical reasons,
even if that expression consists of only a single Boolean variable. InC, ani f statement might
look like

if (done) 1=0; else i=1,

Parentheses in SKILL

In SKILL, parentheses are used for specifying lists, calling functions, delimiting multiple
expressions, and controlling the order of evaluation. You can write function calls in prefix
notation

(fn2 argl arg2) or (fn0)
as well as in the more conventional algebraic form
fn2(argl arg2) orfn0O()

The use of syntactically redundant parentheses causes variables, constants, or expressions
to be interpreted as the names of functions that need to be further evaluated. Therefore,
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m  Never enclose a constant or a variable in parentheses by itself; for example, (1), ( x) .

m  For arithmetic expressions involving infix operators, you can use as many parentheses
as necessary to force a particular order of evaluation, but never put a pair of parentheses
immediately outside another pair of parentheses; for example, ((a + b)) :the
expression delimited by the inner pair of parentheses would be interpreted as the name
of a function.

For example, because i f evaluates its first argument as a logical expression, a variable
containing the logical condition to be tested should be written without any surrounding
parentheses; the variable by itself is the logical expression. This is written in SKILL as

if( done theni =0 elsei = 1)

Line Continuation

SKILL places no restrictions on how many characters can be placed on an input line, even
though SKILL does impose an 8,191 character limit on the strings being entered. The parser
reads as many lines as needed from the input until it has read in a complete form (that is,
expression). If there are parentheses that have not yet been closed or binary infix operators
whose right sides have not yet been given, the parser treats carriage returns (that is,
newlines) just like spaces.

Because SKILL reads its input on a form-by-form basis, it is rarely necessary to “continue” an
input line. There might be times, however, when you want to break up a long line for aesthetic
reasons. In that case, you can tell the parser to ignore a carriage return in the input line simply
by preceding it immediately with a backslash (\).

string = "This is \
atest."
=> "This is a test."

Arithmetic and Logical Expressions

Expressions are SKILL objects that also evaluate to SKILL objects. SKILL performs a
computation as a sequence of function evaluations. A SKILL program is a sequence of
expressions that perform a specified action when evaluated by the SKILL interpreter.

There are two types of primitive expressions in SKILL that pertain to OCEAN: constants and
variables.
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Constants

A constant is an expression that evaluates to itself. That is, evaluating a constant returns the
constant itself. Examples of constants are 123, 10. 5, and " abc" .

Variables

A variable stores values used during the computation. The variable returns its value when
evaluated. Examples of variables are a, x, and i ni t _var.

When the interpreter evaluates a variable whose value has not been initialized, it displays an
error message telling you that you have an unbound variable. For example, you get an error
message when you misspell a variable because the misspelling creates a new variable.

nyVari abl e
causes an error message because it has been referenced before being assigned, whereas
nyVariable = 5

works.

When SKILL creates a variable, it gives the variable an initial value of unbound. Itis an error
to evaluate a variable with this value because the meaning of unbound is that-value-which-
represents-no-value. unbound is not the same as ni | .

Using Variables

You do not need to declare variables in SKILL as you do in C. SKILL creates a variable the
first time it encounters the variable in a session. Variable names can contain

m  Alphanumeric characters

m  Underscores ()

m  Question marks

m  Digits

The first character of a variable must be an alphanumeric character or an underscore. Use

the assignment operator to store a value in a variable. You enter the variable name to retrieve
its value.

i neCount = 4 = 4
| i neCount = 4
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| i neCount = "abc" => "abc"
| i neCount => "abc"
Creating Arithmetic and Logical Expressions

Constants, variables, and function calls can be combined with the infix operators, such as
less than (<), colon (:), and greater than (>) to form arithmetic and logical expressions. For
example: 1+2, a* b+c, x>y.

You can form arbitrarily complicated expressions by combining any number of the primitive
expressions described above.
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Working with SKILL

This chapter provides information on using SKILL functions. It includes information on the
types of SKILL functions, the types of data accepted as arguments, how data types are used,
and how to declare and define functions. In this chapter, you can find information about

m  SKkill Functions on page 63

m  Data Types on page 63
= Arrays on page 66

s Concatenating Strings (Lists) on page 66

m  Declaring a SKILL Function on page 68

m  Skill Function Return Values on page 70

m  Syntax Functions for Defining Functions on page 70

Skill Functions

There are two basic types of SKILL functions:

m  Functions carry out statements and return data that can be redirected to other
commands or functions.

s Commands are functions that carry out statements defined by the command and return
t orni | . Some commands return the last argument entered, but the output cannot be
redirected.

Data Types

SKILL supports several data types, including integer and floating-point numbers, character
strings, arrays, and a highly flexible linked list structure for representing aggregates of data.
The simplest SKILL expression is a single piece of data, such as an integer, a floating-point
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number, or a string. SKILL data is case sensitive. You can enter data in many familiar ways,

including the following:
Sample SKILL Data Iltems

Data Type Syntax Example

integer 5

floating point number 53

text string “"Mary had a little | anb"

For symbolic computation, SKILL has data types for dealing with symbols and functions.

For input/output, SKILL has a data type for representing I/O ports. The table below lists the

data types supported by SKILL with their internal names and prefixes.
Data Types Supported by SKILL

Data Type Internal Name Prefix
array array a
boolean b
floating-point number flonum f
any data type general g
linked list list I
floating-point number or integer n
user-defined type o]
I/O port port p
symbol symbol S
symbol or character string S
character string (text) string t
window type w
integer number fixnum

Numbers

SKILL supports the following numeric data types:
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= Integers

m  Floating-point

Both integers and floating-point numbers may use scaling factors to scale their values. For
information on scaling factors, see “Scaling Factors” on page 52.

Atoms

An atom is any data object that is not a grouping or collection of other data objects. Built into
SKILL are several special atoms that are fundamental to the language.

ni | The ni | atom represents both a false logical condition and an
empty list.
t The symbol t represents a true logical condition.

Both ni | andt always evaluate to themselves and must never be used as the name of a
variable.

unbound To make sure you do not use the value of an uninitialized

variable, SKILL sets the value of all symbols and array elements
initially to unbound so that such an error can be detected.

Constants and Variables

Supported constants and variables are discussed in “Arithmetic and Logical Expressions” on
page 3-14.

Strings

Strings are sequences of characters; for example, " abc" or" 123" . A string is marked off by
guotation marks, just as in the C language; the empty string is represented as " " . The SKILL
parser limits the length of input strings to a maximum of 8,191 characters. There is, however,
no limit to the length of strings created during program execution. Strings of more than 8,191
characters can be created by applications and used in SKILL if they are not given as
arguments to SKILL string manipulation functions.

When typing strings, you specify

m  Printable characters (except a quotation mark) as part of a string without preceding them
with the backslash (\ ) escape character
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m  Unprintable characters and the quotation mark itself by preceding them with the
backslash (\ ) escape character, as in the C language

Arrays

An array represents aggregate data objects in SKILL. Unlike simple data types, you must
explicitly create arrays before using them so the necessary storage can be allocated. SKILL
arrays allow efficient random indexing into a data structure using familiar syntax.

m  Arrays are not typed. Elements of the same array can be different data types.

m  SKILL provides run-time array bounds checking. The array bounds are checked with
each array access during runtime. An error occurs if the index is outside the array
bounds.

m  Arrays are one dimensional. You can implement higher dimensional arrays using single
dimensional arrays. You can create an array of arrays.

Allocating an Array of a Given Size

Use the decl ar e function to allocate an array of a given size.

decl are( week[7] ) => array[ 7] :9780700
week => array[ 7]:9780700
type( week ) => array

days = ' (nonday tuesday wednesday

t hursday friday saturday sunday)
for( day O |l ength(week)-1
week[ day] = nth(day days))

m  The decl ar e function returns the reference to the array storage and stores it as the
value of week.

m  Thet ype function returns the symbol array.
Concatenating Strings (Lists)

Concatenating a List of Strings with Separation Characters (buildString)

bui | dSt ri ng makes a single string from the list of strings. You specify the separation
character in the third argument. A null string is permitted. If this argument is omitted,
bui | dSt ri ng provides a separating space as the default.
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buildString( ' ("test™ "il") ".") => "test.il"
bui | dString( *("usr"™ "mt") "/") => "usr/mt"
bui | dString( *("a" "b" "c")) => "a b c"
buildString( ' ("a" "b" "c¢c") "") => "abc"

Concatenating Two or More Input Strings (strcat)

st rcat creates a new string by concatenating two or more input strings. The input strings
are left unchanged.

St r Cat ( n | n n a.bll n ef n ) :> n | abef n

You are responsible for any separating space.

strcat( "a" "b" "c" "d" ) => "abcd"
strcat( "a " "b " "c " "d" ) =>"abcd"

Appending a Maximum Number of Characters from Two Input Strings (strncat)

strncat issimilarto st r cat except that the third argument indicates the maximum
number of characters from st ri ng2 to append to st ri ngl to create a new string.
stringlandstring2 are left unchanged.

strncat ( "abcd" "efghi" 2) => "abcdef"
strncat ( "abcd" "efghijk" 5) => "abcdef ghi "

Comparing Strings

Comparing Two Strings or Symbol Names Alphabetically (alphalessp)

al phal essp compares two objects, which must be either a string or a symbol, and returns
t ifar g1 is alphabetically less than ar g2. al phal essp can be used with the sor t
function to sort a list of strings alphabetically. For example:

stringList =" ( "xyz" "abc" "ghi" )
sort( stringList 'alphalessp ) => ("abc" "ghi" "xyz")

The next example returns a sorted list of all the files in the login directory:
sort( getDirFiles( "~" ) ’'al phal essp )
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Comparing Two Strings Alphabetically (strcmp)

st r cnp compares two strings. (To simply test if two strings are equal or not, you can use
the equal command.) The return values for st r cnp are explained in the following table.

Return Value Meaning

1 stri ngl is alphabetically greater than st ri ng2.
0 stringl is alphabetically equalto st ri ng2.

-1 stri ngl is alphabetically less than st ri ng2.
strcnp( "abc" "abb" )=> 1

strcnp( "abc" "abc")=> 0

strcnp( "abc" "abd")=> -1

Comparing Two String or Symbol Names Alphanumerically or Numerically
(alphaNumCmp)

al phaNunmCnp compares two string or symbol names. If the third optional argument is not
ni | and the first two arguments are strings holding purely numeric values, a numeric
comparison is performed on the numeric representation of the strings. The return values are
explained in the following table.

Return Value Meaning

1 argl is alphanumerically greater than arg?2.
0 argl is alphanumerically identical to arg2.

-1 arg2 is alphanumerically greater than argl.

Declaring a SKILL Function

To refer to a group of statements by name, use the pr ocedur e declaration to associate a
name with the group. The group of statements and the name make up a SKILL function.

m  The name is known as the function name.

m  The group of statements is the function body.

To run the group of statements, mention the function name followed immediately by () .
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The cl ear pl ot command below erases the Waveform window and then plots a net.

procedure( clearplot( netnane )
clearAll ()
plot( v (netNane))

)

Defining Function Parameters

To make your function more versatile, you can identify certain variables in the function body
as formal parameters.

When you start your function, you supply a parameter value for each formal parameter.

Defining Local Variables (let)

Local variables can be used to establish temporary values in a function. This is done using
the | et statement. When local variables are defined, they are known only within the | et
statement and are not available outside the | et statement.

When the function is defined, the | et statement includes the local variables you want to
define followed by one or more SKILL expressions. The variables are initialized to ni | . When
the function runs, it returns the last expression computed within its body. For example:

procedure( test ( x )
let(( a b)
a=1

b=2

X * a+b

)

m The function nameist est.

m The local variables are a and b.

m  The local variables are initialized to ni | .

m The return value isthe valueof x * a + b.
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Skill Function Return Values

All SKILL functions compute a data value known as the return value of the function.
Throughout this document, the right arrow (=>) denotes the return value of a function call.
You can

m  Assign the return value to a SKILL variable

m  Pass the return value to another SKILL function

Any type of data can be a return value.

Syntax Functions for Defining Functions

SKILL supports the following syntax functions for defining functions. You should use the
pr ocedur e function in most cases.

procedure

The pr ocedur e function is the most general and is easiest to use and understand.
The pr ocedur e function provides the standard method of defining functions. Its return
value is the symbol with the name of the function. For example:

procedure( trAdd( x vy )
"Di splay a nessage and return the sumof x and y"

printf( "Adding %d and % ... % \n" X y x+y )
X+y
) => trAdd

trAdd( 6 7 ) => 13

Terms and Definitions

function, procedure
In SKILL, the terms procedure and function are used
interchangeably to refer to a parameterized body of code that
can be executed with actual parameters bound to the formal
parameters. SKILL can represent a function as both a
hierarchical list and as a function object.

argument, parameter
The terms argument and parameter are used interchangeably.
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The actual arguments in a function call correspond to the formal
arguments in the declaration of the function.

expression A use of a SKILL function, often by means of an operator
supplying required parameters.

function body The collection of SKILL expressions that define the function’s
algorithm.
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OCEAN Environment Commands

The following OCEAN environment commands let you start, control, and quit the OCEAN
environment.

appendPath on page 74
path on page 75

prependPath on page 76
setup on page 77

history on page 79
ocnSetSilentMode on page 80
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appendPath

appendPath( t_dirNamel ... [t_dirNameN])
=>t _di rNameN/ nil
Description

Appends a new path to the end of the search path list. You can append as many paths as you
want with this command.

Arguments
t_dirNamel Directory path.
t _di r NameN Additional directory path.

Value Returned

t _di r NameN Returns the last path specified.

ni | Returns ni | and prints an error message if the paths cannot be
appended.

Example

appendPat h( "/usr/mt/user/processA/ nodel s" )
=> "[usr/ mt/user/processA nodel s"

Adds / usr/ mt / user/ processA/ nodel s to the end of the current search path.

appendPat h( "/usr/ mt/user/processA nodel s" "/usr/mt/user/processA nodel s1")
=> "[usr/ mt/user/ processA nodel s"

Adds/ usr/ mt/user/ processA/ nodel sand/ usr/ mt/user/ processA/ nodel sl
to the end of the current search path.
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path

path( t_dirNanmel ... [t_dirNameN])
=> | pathList/nil

Description

Sets the search path for included files.

This command overrides the path set earlier using any of these commands: path,
appendPath, or prependPath.

Using this command is comparable to setting the Include Path for the direct simulator, or the
nodel Pat h for socket simulators in the Virtuoso® Analog Design Environment user
interface. You can add as many paths as you want with this command.

Arguments
t _dirNamel Directory path.
t _di r NameN Additional directory path.

Value Returned

| _pat hLi st Returns the entire list of search paths specified.

ni | Returns ni | and prints an error message if the paths cannot be
set.

Example

pat h( "~/ nodel s" "/tnp/nodel s" )
=> "~/ nodel s" "/tnp/nodel s"

Specifies that the search path includes / nodel s followed by / t np/ nodel s.

pat h()
=> "~/ nodel s" "/tnp/nodel s"

Returns the search path last set.
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prependPath

prependPath( t_dirNamel ... [t_dirNaneN])
=> undefined/nil
Description

Adds a new path to the beginning of the search path list. You can add as many paths as you
want with this command.

Arguments
t_dirNamel Directory path.
t _di r NameN Additional directory path.

Value Returned

undefi ned The return value for this command/function is undefined.

ni | Returns ni | and prints an error message if the paths cannot be
added.

Example

prependPat h( "/usr/ mt/user/ processB/ nodel s" )
=> "[usr/ mt/user/ processB/ nodel s"

Adds / usr/ mt / user/ processB/ nodel s to the beginning of the search path list.

prependPat h( "/usr/ mt/user/processB/ nodel s" "/usr/mt/user/processB/ nodel s2")
=> "[usr/ mt/user/ processB/ nodel s"

Adds / usr/ mt / user/ processB/ nodel s and/ usr/ mt/ user/ processB/ nodel s2
to the beginning of the search path list.

pr ependPat h()
=> "[usr/ mt/user/processB/ nodel s" "~/ nodel s" "/tnp/nodel s"

Returns the search path last set.
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setup

setup( [?number Not ati on s_numnber Notati on] [?precision x_precision]
[?reportStyle s_reportStyle] [?charsPerLine x_charsPerLine]
[ ?messageOn g_nessageOn] )

=t / nil

Description

Specifies default values for parameters.

Arguments

S_number Not ati on

X_precision

S _reportStyle

August 2009

Specifies the notation for printed information.

Valid values:’ suf fi x,’ engi neeri ng,’ scientific,
''none

Default value: * suf fi x

The format for each value is’ suf fi x: 1m 1u, 1n, etc.;
' engi neering: le- 3, le-6, le-9, etc.; " scientific:
1. 0e-2, 1. 768e- 5 €’ none.

The value ' none is provided so that you can turn off formatting
and therefore greatly speed up printing for large data files.

Specifies the number of significant digits that are printed.
Valid values: 1 through 16
Default value: 6

Specifies the format of the output of the report command.
Valid values: spi ce, par anval Pai r
Default value: par anwval Pai r

The spice format is:

Paraml Param?2 Param3
Namel value value value
Name2 value value value
Name3 value value value
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The paramValPair format is:

Namel
Paraml=value Param2=value Param3=value

Name?2
Paraml=value Param2=value Param3=value

Name3
Paraml=value Param2=value Param3=value

Xx_char sPerLine Specifies the number of characters per line output to the display.
Default value: 80

g _nmessageOn Specifies whether error messages are turned on.

Valid values: t , ni |
Default value: t , which specifies that messages are turned on.

Value Returned

t Returns t if the value is assigned to the name.
ni | Returns ni | if there is a problem.
Example

setup( ?nunber Not ati on ’engineering )
==t

Specifies that any printed information is to be in engineering mode by default.

setup( ?precision 5)
=>t

Specifies that 5 significant digits are to be printed.

setup(?nunberNotati on ’suffix ?charsPerLine 40 ?reportStyle 'spice ?nessagen t)

Sets up number notation to suf f i x format, characters per line to 40, reporting style to
Spi ce, and error message to ON.
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history
history( [Xx_number] )

=>t
Description

Displays the command history. By default, it prints the last 20 commands from the current
session and the most recently terminated session. More commands can be printed by giving
a number as an argument.

Arguments

X_nunber The number of previously entered commands to be listed.
Default value: 20

Value Returned

t Returnst to indicate that the commands from history have been
listed.

Example

hi story

1 simul ator(’ spectre)

2 design( "tests" "sinple" "schematic")

3 analysis( 'tran ?start 0 ?stop lu ?step 10n )
4 run()

=>t

Displays the most recently used commands. To reuse any of these commands, use the
following methods at the ocean prompt:

] ocean> 1

This executes the command numbered 1, which in this example is
simul ator (‘ spectre).

Note: This command currently works from the ocean prompt but not from the CIW.
m ocean> !des

This executes the last command whose prefix starts with des in the history. In this
example, it is the second command listed, that is, desi gn( "tests" "sinple"
"schematic").
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ocnSetSilentMode

ocnSet Si | ent Mode( b_si |l ent Mode )
=> t

Description

Filters out OCEAN warning and information messages and allows only error messages to be
written. This functionality is useful while running the OCEAN scripts when you might want to
skip all OCEAN messages except errors.

Arguments

b_sil ent Mode Accepts boolean valuest orni | .
Settot to suppress the OCEAN warning and information
messages.

Setto ni | to allow all OCEAN messages to be displayed.

Value Returned

t Returns t to indicate the successful assignment of the passed
argument.

Example
ocnSet Si |l ent Mode(t) =>t

Suppresses the ocean warning messages
ocnSet Si |l ent Mode(nil) =>t

Displays the ocean warning messages
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The following OCEAN simulation commands let you set up and run your simulation.

ac on page 83
analysis on page 85

converge on page 88
connectRules on page 89

createFinalNetlist on page 93
createNetlist on page 94

dc on page 96

definitionFile on page 98
delete on page 99

design on page 101

desVar on page 103
discipline on page 105
displayNetlist on page 107

envOption on page 108
evcdFile on page 110

evcdinfoFile on page 111
forcenode on page 112
globalSigAlias on page 113

globalSignal on page 114
ic on page 116

includeFile on page 117

August 2009 81

Product Version 6.1.3



OCEAN Reference
Simulation Commands

modelFile on page 118
nodeset on page 119

noise on page 120
ocnCloseSession on page 121

ocnDisplay on page 122
ocnGetAdjustedPath on page 124

ocnWaveformTool on page 125

off on page 126
option on page 127
restore on page 129
resultsDir on page 130
run on page 131

save on page 135
saveOption on page 137
simulator on page 139
solver on page 140
stimulusFile on page 141
store on page 143

temp on page 144

tran on page 145
vcdFile on page 146
vcdinfoFile on page 147
vecFile on page 148

hicheck on page 149
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ac

ac( g_fromval ue g_toVal ue g_ptsPerDec )

=> undefi ned/ nil

ac( g_fromvalue g_toValue t_incType g _points )

=> undefi ned/ nil

Description

Specifies an AC analysis.

To know more about this analysis, see the simulator-specific user guide.

Arguments
g_fromval ue
g_toVval ue
g_pt sPer Dec

t _incType

g_points

Value Returned
undef i ned

nil

Example
ac(1 10000 2)

Starting value for the AC analysis.

Ending value.

Points per decade.

Increment type.

Valid values: For the Spectre® circuit simulator, " Li near ",
"Logarithmc", or"Aut omati c". For other simulators,

"Li near" or"Logarithmc".

Either the linear or the logarithmic value, which depends on
t _incType.

The return value for this command/function is undefined.

Returns ni | and prints an error message if the analysis is not
specified.

Specifies an AC analysis from 1 to 10,000 with 2 points per decade.

ac(1 10000 "Linear"
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Specifies an AC analysis from 1 to 10,000 by 100.
ac(1 5000 "Logarithmic" 10)

Specifies an AC analysis from 1 to 5000 with 10 logarithmic points per decade.
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analysis

anal ysi s( s_anal ysi sType [?anal ysi sOptionl g_anal ysi sOpti onVal uel]...
[ ?7anal ysi sOpti onN g_anal ysi sOpti onVal ueN])
=> undefi ned/nil

Description
Specifies the analysis to be simulated.

You can include as many analysis options as you want. Analysis options vary, depending on
the simulator you are using. To include an analysis option, replace anal ysi sOpt i onl with
the name of the desired analysis option and include another argument to specify the value for
the option. If you have an AC analysis, the first option/value pair might be [ ?f rom 0] .

Note: Some simplified commands are available for basic SPICE analyses. See the ac, dc,
tran, and noi se commands. Use the ocnHel p( ' anal ysi s ) command for more
information on the analysis types for the simulator you choose.

Arguments

s_anal ysi sType
Type of the analysis. The valid values for this argument depend
on the analyses that the simulator contains.
The basic SPICE2G-like choices: “ tran, ‘ dc, ‘ ac, and
‘noi se.

?anal ysi sOptionl
Analysis option. The analysis options available depend on which
simulator you use. (See the documentation for your simulator.)
If you are using the Spectre® circuit simulator, see the
information about analysis statements in the Virtuoso Spectre
Circuit Simulator Reference for analysis options you can use.

g_anal ysi sOpti onVal uel
Value for the analysis option.

?anal ysi sOpti onN
Any subsequent analysis option. The analysis options that are
available depend on which simulator you use. (See the
documentation for your simulator.)
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g_anal ysi sOpti onVal ueN
Value for the analysis option.

Value Returned
undefi ned The return value for this command/function is undefined.

ni Returns ni | and prints an error message if there is a problem
specifying the analysis.

Example
anal ysis( "ac ?start 1 ?stop 10000 ?lin 100 )

For the Spectre® circuit simulator, specifies that an AC analysis be performed.

anal ysis( "tran ?start 0 ?stop lu ?step 10n )

Specifies that a transient analysis be performed.

anal ysi s(’dc ?oppoint "rawfile" ?save "all pub”
?param "tenmp" ?start -50 ?stop 100 )

Sweeps temperature for the Spectre® circuit simulator.
anal ysi s(’ dc ?saveCppoint t )
Saves the DC operating point information for the Spectre® circuit simulator.

anal ysis(’'xf ?start 0 ?stop 100 ?lin 2 ?dev "v3" ?param "dc" ?freq 1 ?probe "v4")

Sets the Spectre transfer function analysis.

anal ysi s(’ sens ?anal yses_list list("dcOp" "dc" "ac") ?output_list list("17:3"

aur”)

Sets the Spectre sensitivity analysis.

anal ysis( 'noise ?start 1 ?stop 10e6 ?oprobe "V4" )

Sets the Spectre noise analysis.

anal ysi s( 'dcrmatch ?oprobe "/PR1" )
anal ysi s( 'dcrmatch ?param "tenp" ?start "24" ?stop "26 ?lin "5" )

Sets the Spectre dcmatch analysis.

anal ysis(’'pz ?freq "2" ?readns "./abc" ?oppoint "rawfile" ?fmax "4500000000"
?zeroonly "no" ?prevoppoint "no" “?restart "no" ?annotate "no" ?stats "no" )

Sets the Spectre pz analysis.
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anal ysis(’stb ?start "10" ?stop "10G' ?dec "10" ?probe "/PRl" ?prevoppoint "yes"
?readns "./abc" ?save "lvl" ?nestlvl "1" ?oppoint "logfile" “?restart "yes"
?annotate "no" ?stats "yes" )

Sets the Spectre stability analysis.

anal ysi s(’ pss ?fund "100M “?harns "3" ?errpreset "noderate" )

Sets the Spectre pss RF analysis.

anal ysi s(’ pnoi se ?start "1K' ?stop "30M ?log "20" ?maxsi deband "3"
?oprobe "/rif" ?iprobe "/rf" ?refsideband "0" )

Sets the Spectre pnoise RF analysis.

anal ysi s(’ pac ?sweeptype "relative" ?relharmrmum"" ?start "700M ?stop "800M
?lin "5" ?maxsi deband "3")

Sets the Spectre pac RF analysis.

anal ysi s(’ pxf ?start "10M ?stop "1.2G" ?lin "100" ?maxsideband "3" ?p "/Plo"
?n "/gnd!'" )

Sets the Spectre pxf RF analysis.

anal ysi s(’ qpss ?funds list("flo" "frf") “?maxharns list("0" "0")
?errpreset "noderate" ?param "prf" ?start "-25" ?stop "-10" ?lin "5" )

Sets the Spectre gpss RF analysis.

anal ysi s(’ gpac ?start "920M ?stop "" ?cl ockmaxharm "0" )

Sets the Spectre gpac analysis.

anal ysis(’'sp ?start "100M ?stop "1.2G ?step "100" ?donoi se "yes"
?oprobe "/ PORTO" ?iprobe "/RF" )

Sets the Spectre sp (S - parameter) analysis.
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converge

converge( s_convName t_net Nanmel f_valuel ... [t_netNanmeN f_val ueN])
=> undefined/nil

Description

Sets convergence criteria on nets.

To know more about convergence, refer to the chapter Helping a Simulation to Converge
of the Virtuoso Analog Design Environment L User Guide.

Arguments

s_convNanme Name of the convergence type. Valid values are one of nodeset
i ¢ and f orcenode. Note thatf or cenode is not supported for
the spectre simulator.

t _net Namel Name of the net to which you want to set convergence criteria.

f _val uel Voltage value for the net

t _net NameN Name of the additional net

f _val ue Voltage value for the additional net

Value Returned

undefi ned The return value for this command/function is undefined.
ni | Returns ni | and prints an error message if the function fails
Example

converge( 'ic "/10/netl" 5)

Sets the convergence name for the initial condition net 1 to 5 volts.

converge( ’nodeset "/10/netl" 5)

Sets the convergence name for nodeset of net 1 to 5 volts.
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connectRules

connectRules( t_ruleName [?lib t_libNanme] [?view t_vi ewName]
[ baseRul e t _baseRul e] [?nodul el nfo | _nodul el nf 0]
[?resolutioninfo | _resol utionlnfo] [?combnParam | _commnPar am
[ ?user Defi ned s_user Def i ned]

)

=t / nil

connectRules ( t_rul eName )
=t / nil

connect Rul es( ?none s_tag )
=1t / nil

The following arguments are composed of other arguments as described below:

| _nodul el nfo: ((s_nodul eNanel [ ?node s _node] [?parami nfo | _paran nfo]
[?directionl s _directionl][?disciplinel s_disciplinel]
[?direction2 s _direction2] [?discipline2 s _discipline2])
[ (s_nodul eNanme2 - ) -]

| _param nf o: ((s_paramNanel s_val uel) [(s_paranNane2 s_val ue2) -])

| _resol utionlnfo: ((s_resol vedDi sci plinel s_equival entDi sci plinesl)
[ (s_resol vedDi sci pline2 s_equi val ent Di sci plines2) -])

| _conmmonPar am ((s_paramNanel s _val uel [(s_nodul eNanel s_nodul eNanme2 - )])
[ (s_paramNanme2 s_value2 ) -]

Description

Sets connect rules for a given AMS OCEAN session required by the elaborator. To specify
multiple connect rules, use this command multiple times. To add a connect rule to an OCEAN
session, you can either choose a built-in rule from the connect Li b library (by specifying

t _rul eNane,t _|ibNane andt _vi ewNane) or one of your own compiled built-in connect
rules (by specifyingt _rul eNanme, t | i bNanme andt _vi ewNane). To add a user defined
connect rule to an OCEAN session specify s_user Def i ned. To modify an existing built-in
rule, you need to specify t _baseRul e (the name of the built-in rule that needs be modified),
specify a new name (by specifyingt _rul eNanme,t | i bNanme andt _vi ewNane) and also
specify one or more of the optional arguments.

You can use the del et e(’ connect Rul es) command to delete one or more specified
connect rules. See the examples provided with the delete command.

You can use ocnDi spl ay(’' connect Rul es) to view the currently active connect rules in
an OCEAN session. You may use ocnDi spl ay(’ connect Rul es " al |) to display all
information about all active connect rules in an OCEAN session.

Note: This command is applicable only when ans is the selected simulator.
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Arguments

t _rul eName

t _|i bName

t _vi ewName
t _baseRul e

| _modul el nfo

t _resolutionlinfo

t _commonPar am

s_user Defi ned

August 2009

Name of the connect rule that you want to use in the current
session.

Name of the library that contains a list of user-compiled connect
rules. If you do not specify this, the connect rules are assumed
to be in the default location.

Name of the view of the selected cell.
Name of the connect rule that you want to modify.

Arguments that need to be updated for a specified connect rule.
The arguments may include s_node, s_di recti onl,
s_direction2,s_disciplinelands_discipline2.

Valid values for s_node are: null, spli t, mer ged.

s _directionlands_direction2workas a pair. Valid
combinations are: both null, i nput /out put , out put /i nput,
i nout /i nout .

s _disciplinelands_discipline2alsowork as a pair.
Either they should both be null or they should both have values.

Names of disciplines that need to be resolved to another
discipline. The value specified overwrites the

| _resol utionl nf o inthe base rule or in the existing connect
rule.

One or more parameters that you want to modify for all modules
or a set of modules. Although the same result can be achieved
by using the | _nodul el nf o argument, | _comonPar am
facilitates updating parameters for all modules in one go.

Name of the user defined connect rule that you want to use in the
current session. Specify 3st ep as the value of

s_user Def i ned and specifyt _rul eNane,t | i bNane and

t _vi ewNane to add a user defined connect rule for the Cellview-
based netlister flow. Specify i r un as the value of

s_user Def i ned and specifyt _rul eNane,s_fil eNane or
both to add a user defined connect rule for the OSS-based
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netlister with irun flow. Any other argument specified when
adding a user defined connect rule will be ignored.

s_tag The option used to indicate that no connect rules are to be used
for the current session.

Value Returned

t Returns t if the specifed connect rules are set.
ni | Returns ni | and prints an error message otherwise.
Example

connect Rul es(" ConnRul es_5V full")

Sets ConnRul es_5V _ful | as the current connect rule from the default connect Li b
located in your hierarchy.

connect Rul es(" CustonRul es_9V _hi gh" ?lib "nyConnectLib" ?view "nyVi emNane")

Sets Cust onmRul es_9V_hi gh from nyConnect Li b, where myConnect Li b contains a list
of user-compiled connect rules and myVi ewNane is the specified view name.
connect Rul es("connRul e3" ?lib "lib2" ?view "view2" ?baseRul e "ConnRul es_18V ful "

?description "updated directions" ?nodul elnfo ((?nane "E2L" ?directionl "input"
?direction2 "output")))

Checks if connRul e3 exists in the session. If it does, it updates di r ect i onltoi nput and
di recti on2 to out put for E2L and descri pti on for this rule. If this rule does not exist,
then it takes the base values as values from ConnRul es_18V_ful | and updates

di rectionl,direction2,anddescri pti onand names the new rule as connRul e3.

connect Rul es("connRul e3" ?lib "lib2" ?view"view2" ?nodul elnfo ((?nanme "E2L" ?node
"split")))

Checks if connRul e3 exists. If it does not exist, as no base rule is specified, a relevant error
message appears. If the rule exists, it would update node to spl i t for the existing connect
rule connRul e3 for the module E2L.

connect Rul es("connRul e3" ?lib "lib2" ?view "view2" ?description "descl23"

?nodul el nfo ((?name "E2L" ?node "split" ?directionl "input" ?direction2 "output"))
?resolutioninfo nil)

If connRul e3 does not exist and the base rule is not specified but descri pti on,

nodul el nf o and r esol ut i onl nf o are specified, the connect rule connRul e3 is added
with the values specified for nodul el nf o, r esol uti onl nf o anddescri pti on. Note that
in this case no checks are done (that is, module names and parameter names are not
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checked against base information as no base rule information is available). This command is
applicable while using the connect Rul es command as saved in ocean.

connect Rul es("connRul e3" ?lib "lIib2" ?view "view2" ?nmodul elnfo ((?name "L2E"
?param nfo (("vsup" "1.7")("vtlo" "3.2")))

Updates the parameters vsup and vt | o for the existing rule connRul e3 in the L2E module.

connect Rul es("connRul e3" ?lib "lib2" ?view "view2" ?resolutionlnfo (("r1" "el
e2")("r2" "e4 e5")) ?commonParam (("vsup" "1.2") ("vtlo" "3.4" ("L2E" "Bidir"))

Updates r esol ut i onl nf o for the existing connect rule connRul e3. The old

resol uti onl nf o value for this rule is replaced with the new information. It also updates the
vsup parameter to 1. 2 for all connRul e3 modules and updates vt | o to 3. 4 for the
modules L2ZE and Bi di r.

connect Rul es("connRul e3" ?lib "lib2" ?view "view2" ?userDefined 3step)

Sets connRul e3 fromvi ew2 of | i b2 as a user defined connect rule for the Cellview-based
netlister flow.

connect Rul es("connRul e3" ?userDefined irun)

Sets connRul e3 from the connect Li b library as a user defined connect rule for the OSS-
based netlister with irun flow.

connect Rul es("connRul e3" ?userDefined irun ?file "filel")

SetsconnRul e3fromfi | el as a user defined connect rule for the OSS-based netlister with
irun flow.

connect Rul es(?userDefined irun ?file "filel")

No user-defined connect rule name is specified for the OSS-based netlister with irun flow.
Hence, the first rule found in fi | el will be used for AMS simulation.

connect Rul es(?none t)
=> t

Sets the current connect rule to None so that no connect rule is provided to ncelab during
elaboration.

del ete(’ connectRules list("nylib" "nyrule” "nyview') list("nmylibl" "nyrulel”
"nyvi ewl"))

Deletes the connect rule nmyr ul e in the library nyl i b with the view nyvi ew It also deletes
the connect rule nyr ul el in the library nyl i b1 with the view nmyvi ewl.

del ete(’ connectRules list("" "rulel"™ ""))

Deletes the specified connect rule r ul el from the default connect Li b library.
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createFinalNetlist

createFi nal Netlist()
=1t / nil
Description

Creates the final netlist for viewing purposes. The netlist also can be saved but is not required
to run the simulator.

Note: This command works only for socket simulators. For direct simulators, such as spectre,
use creat eNet | i st instead.

Arguments

None.

Value Returned

t Returns t if the final netlist is created.
ni | Returns ni | and prints an error message otherwise.
Example

creat eFi nal Netlist()

Creates the final netlist for the current simulation run.

August 2009 93 Product Version 6.1.3



OCEAN Reference
Simulation Commands

createNetlist

createNetlist( [?recreateAll b_recreateAll] [?display b_display] )
=1t filename/nil

Description
Creates the simulator input file.

If the design is specified as lib/cell/view, this command netlists the design, if required, and
creates the simulator input file. When the b_r ecr eat eAl | argumentis settot and the
design is specified as lib/cell/view, all the cells in the design hierarchy are renetlisted, before
creating the simulator input file. If the design is specified as netlist file, that netlist is included
in the simulator input file. Also see the design function.

When the b_di spl ay optionis settot (or ni | ) the netlist file is displayed (or undisplayed)
to the user. By default, b_di spl ay itsetto’t (true).

Note: This command does not work with socket simulators.

Arguments
b recreateAll

If set and the design is specified as lib/cell/view, the entire netlist
IS recreated.

Value Returned

t_fil eName Returns the name of the simulator input file on success.
ni otherwise ni | is returned
Example

createNetlist()
=> "[usr/fool/netlist/input.scs"

Creates simulator input file for the current simulation run.

design( ?lib "test" ?cell "nytest" ?view "spectre")

createNetlist( ?recreateAl t )
=>"/usr/fool/netlist/input.scs"

Netlists and creates simulator input file for the current simulation run.
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design( ?lib "test" ?cell "nytestl" ?view "spectre")

createNetlist( ?recreateAll t ?display nil )
=>"/usr/fool/netlist/input.scs”

Netlists and creates simulator input file for the given simulation run but does not display the
I nput . scs file in a new window which may be annoying to the user. By default ?di spl ay
option is setto ' t meaning netist file would be displayed. This can be turned ON/OFF via
?di spl ay setto t/nil
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dc

dc( t_compName [ t_conpParam ] g_fromval ue g_toVval ue g_byVal ue )
=> undefined/nil
Description

Specifies a DC sweep analysis with limited options. If other analysis options are needed, use
the anal ysi s command.

To know more about this analysis, see the simulator-specific user guide.

Note: t _conpPar amis valid only for the spectre and spectreVerilog simulators.

Arguments

t _compName Name of the source (or component, for the Spectre® circuit
simulator) to sweep.

t _conmpPar am For the Spectre® circuit simulator, the component parameter to
be swept.

g_fronmval ue Starting value for the DC analysis.

g_toVal ue Ending value.

g_byVal ue The increment at which to step through the analysis.

Value Returned

undefi ned The return value for this command/function is undefined.

ni | Returns ni | and prints an error message if the analysis is not
specified.

Example

dc("v1" "dc" 0 5 1)
de("r1" "r" 0 5 1)

Specifies two DC sweep analyses for the Spectre® circuit simulator.
de("vi" 0 5 1)
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Specifies one DC sweep analysis for a simulator other than the Spectre® circuit simulator.
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definitionFile

definitionFile( t_fileNanme [t_fileNane2 ... t_fileNaneN ])
=> | _fileNames/ni

Description
Specifies definitions files to be included in the simulator input file.

Definitions files define functions and global variables that are not design variables. Examples
of such variables are model parameters or internal simulator parameters. To know more
about definitions files, see the section Using a Definitions File in Chapter 3 of the
Virtuoso Analog Design Environment L User Guide.

Note: This command does not work with socket simulators.

Arguments

t_fileName The name of the definition file that would typically contain
functions or parameter statements.

Value Returned
| _fileNames A list of the file names specified; returned on success.

nil Otherwise ni | is returned.

Example

definitionFile( "functions.def” “constants.def" )
=> ("functions.def” “constants. def")

Includes f uncti ons. def and const ant s. def files in the simulator input file.

definitionFile( )
=> ("functions.def" "constants.def")

Returns the definition files set earlier.
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delete

delete( s_command [g_commandAr gl] [g_commandArg2] ...)
=t / ni

Description

Deletes all the information specified.

The s_command argument specifies the command whose information you want to delete. If
you include only this argument, all the information for the command is deleted. If you supply
subsequent arguments, only information specified by these arguments is deleted, and not all
the information for the command.

Arguments
s_commnd Command that was initially used to add the items that are now
being deleted.
Valid values: anal ysi s, connect Rul es, di sci pli ne,
gl obal Si gnal , desVar, pat h, save, i c, f or cenode,
nodeset
g_commandAr gl Argument corresponding to the specified command.
g_commandAr g2 Additional argument corresponding to the specified command.
Value Returned
t Returns t if the information is deleted.
ni | Returns ni | if there is an error.

Example

del ete( ’'save )
=> t

Deletes all the saves.

delete( 'save 'v )
= t

Deletes only the nets. The rest of the information can be saved in subsequent simulations.
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del ete( ’save "net23" )
==t

Deletes only net 23. The rest of the information can be saved in subsequent simulations.

delete( 'nonteCarlo )
=>t

Turns off the monteCarlo command and sets everything back to the defaults.
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design

design( t_cktFile | t_lib t_cell t_view [t_npde])
=>t_cktFile/nil | (t_lib t_cell t_view)/nil

Description

Specifies the name of the design to be simulated. For the |l i b, cel | , vi ew version of the
desi gn command, you can specify the mode (r, wor a, representing r ead, wit e or
append) in which the design should be opened.

You canusethel i b,cel | ,vi ewversion of the desi gn command only if you are running
OCEAN within vi r t uoso. You cannot use this version of the command within the OCEAN
process itself.

Arguments

t_cktFile For the direct simulator, the name of the netlist. The name must
endinnet | i st. Note that the net | i st Header and
net | i st Foot er files are also needed in the same directory.

For socket simulators, this is the name of the raw circuit file. If
generated in the Virtuoso® Analog Design Environment, the file
is named desi gn. ¢ and is found in the net | i st directory.

Otherwise, ckt Fi | e is a pre-existing netlist file from another
source. In this case, you might need to remove the . car ds from
the netlist because the OCEAN commands are converted to

. car ds and appended to the final netlist. The simulator might
give an error or warning if the . car ds are read twice.

t lib Name of the Virtuoso® Analog Design Environment library that
contains the design.

t _cell Name of the design.

t_view View of the design (typically schemat i c).

t _nmode The mode in which the design should be opened. The value can
be r, wor a, representing r ead, wri t e and append,
respectively. The default mode is append. Read-only designs
can be netlisted only by direct netlisters, and not socket. The w
mode should not be used as it overwrites the design.
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Value Returned
t_cktFile Returns the name of the design if successful.

Il ( lib cell view)
Returns the name of the view for an Virtuoso® Analog Design
Environment design if successful.

ni | Returns ni | and prints an error message if there is a problem
using the specified design.

Example

For the Spectre® circuit simulator,

design( "netlist" )

=> netli st

specifies that net | i st, a netlist file, be used in the simulation.

design( "tests" "sinple" "schematic" )
=> (tests sinple schematic)

Specifies that the schemat i ¢ view of the si npl e design from your t est s library be used
in the simulation.

design("nylib" "anpTest" "schematic" "a")
=> (nylib anpTest schemati c)

Specifies that the schemat i ¢ view of the anpTest design from your nyl i b library be
appended to the simulation.

desi gn()
=> (nylib anmpTest schematic)

Returns the lib-cell-view being used in the current session. If a design has not been specified,
it returns ni | .
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desVar

desVar( t_desVarl f_valuel ...[t_desVarN f_val ueN])
=> undefined/nil

Description

Sets the values of design variables used in your design. You can set the values for as many
design variables as you want.

To know more about design variables, refer to the Chapter 3, Design Variables and
Simulation Files for Direct Simulation of the Virtuoso Analog Design Environment L
User Guide.

Arguments

t _desVarl Name of the design variable.

f_val uel Value for the design variable.

t desVarN Name of an additional design variable.
f _val ueN Value for the additional design variable.

Value Returned

undefi ned The return value for this command/function is undefined.

ni | Returns ni | and prints an error message if the assignments fail.
Example

desVar ( )

Returns the design variables set last, if any. Otherwise, it returns ni | .
desVar( "rs" 1k )

Sets the r s design variable to 1k.

desvar( "r1" "rs" "r2" "rs*2" )

Sets the r 1 design variable to r s, or 1k, and sets the r 2 design variable to r s* 2, or 2k.

a = evalstring( desvVar( "rs")) / 2
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Sets a to 1k/ 2 or 500.

Note: eval stri ng is necessary because desVar returns a string.
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discipline

discipline( g_disciplinel [g_discipline2 ...] )
=1t / ni

Description

Adds discrete disciplines to the existing set of disciplines for a given 'ams’ OCEAN session.
You can use del et e(’ di sci pl i ne) to delete one or more specified disciplines. You can
use ocnDi spl ay(’ di sci pli ne) to view the currently active disciplines in an OCEAN
session.

Note: This command is applicable only when ans is the simulator.

Arguments
g_disciplinel Name of a discrete discipline to be added.
g_discipline2 Names of additional discrete disciplines to be added.

Value Returned

t Returns t if the discipline is added.
ni Returns ni | or prints an error message otherwise.
Example

discipline( "logicl" "logic2" ‘("logic3") )

Disciplines to be added can be either strings or lists containing the discipline name. If no
disciplines have been added so far, this sample command adds the three discrete disciplines
| ogi c1,1 ogi c2 and| ogi c3 to the session; otherwise, it adds these three disciplines to the
existing set of disciplines.

di sci pline("LL")

Adds discipline LL to the existing set of disciplines. If | ogi c1, | ogi c2 and | ogi c3 are
already added, LL is added as the fourth discipline.

del ete(’' discipline "logic2" "LL")

Deletes disciplines | ogi c2 and LL from the session.

del et e(’ di sci pline)
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Deletes all the specified disciplines in the session.
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displayNetlist

di spl ayNetlist()
=t / nil

Description

Displays the concatenated AMS complete design info file used in a given AMS OCEAN
session. The concatenated file displays the cell-based netlisting of the cellviews used in the
configuration along with the analog control file and the TCL file generated by AMS-ADE. This
command is applicable for both solvers — Spectre and UltraSim.

Note: This command is applicable only when ans is the simulator.

Arguments

None.

Value Returned

t Returns t if the concatenated design information file.
ni | Returns ni | or prints an error message otherwise.
Example

di spl ayNet i st ()
=> t

Displays the concatenated design information file.
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envOption

envOption( s_envOptionl g_valuel ...[ s_envOptionN g_valueN] )
=> undefi ned/nil

Description

Sets environment options.

Use the OCEAN online help command ocnHel p(’ envOpti on) to get the list of
environment options. To specify an include file, use the i ncl udeFi | e command, not the
envQpti on command. To set a model path, use the pat h command, not the envQpt i on
command.

To know more about environment options, see the section Environment Options in Chapter
2 of the Virtuoso Analog Design Environment L User Guide.

Arguments

s_envOptionl Name of the first environment option to set.
g_val uel Value for the option.

s_envOptionN Name of an additional environment option to set.
g_val ueN Value for the option.

Value Returned

undefi ned The return value for this command/function is undefined.
ni | Returns ni | if there are problems setting the option.
Example

envOption( ' paranRangeCheckFile "./mnmyDir/range. check" )

Sets the par anRangeCheckFi | e environment option.
envOption( "initFile "./nmyDotSFiles/init" )

Sets the i ni t Fi | e environment option.
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envOption( ’updateFile "./nyDot SFil es/ update” )

Sets the updat eFi | e environment option.
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evcdFile

evcdFile( t_evcdFil eName )
=>t _ evcdFil eNane/ nil

Description

Sets an EVCD file for a given UltraSim OCEAN session. You also need to specify an EVCD
info file while using this command. You can specify only one EVCD file for a session. You may
use ocnDi spl ay(’ evcdFi | e) to view the currently active EVCD file.

Note: This command is applicable for the UltraSim simulators.

Arguments

t _evcdFil eName The name of the EVCD file to be used for session.

Value Returned

t _evcdFil eName The EVCD file name is the output if the command is successful.
ni Otherwise, ni | is returned.
Example

evcdFil e(“/tnp/evcdFile.dat”)
=> “/tnp/evcdFil e.dat”

Specifies / t np/ evcdFi | e. dat as the EVCD file to be used for current UltraSim OCEAN
session.
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evcdInfoFile

evcdlnfoFile( t_evcdl nfoFil eNane )
=> t _evcdl nf oFi | eNane/ ni |

Description

Sets a EVCD info file for a given UltraSim OCEAN session. You also need to specify an EVCD
file while using this command. You can specify only one EVCD info file for a session. You may
use ocnDi spl ay(’ evcdl nf oFi | e) to view the currently active EVCD info file.

Note: This command is applicable only for the UltraSim simulator.

Arguments

t _evcdl nf oFi | eName
The name of the EVCD info file to be included.

Value Returned

t _evcdl nf oFi | eName
The EVCD info file name is the output if the command is
successful.

nil Otherwise, ni | is returned.

Example

evcdl nfoFil e(“/tnp/ evedl nfoFile.dat”)
=> “/tnp/vcdl nfoFile.dat”

Specifies / t np/ evcdl nf oFi | e. dat as the EVCD file to be used for current UltraSim
OCEAN session.
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forcenode

forcenode( t_netNamel f_valuel ...[t_net NameN f_val ueN] )
=> undefined/nil

Description
Holds a node at a specified value.

To know more about convergence, refer to the chapter Helping a Simulation to Converge
of the Virtuoso Analog Design Environment L User Guide.

Note: This is not available for the spectre simulator. Refer to the documentation for your
simulator to see if this feature is available for your simulator.

Arguments

t _net Nanmel Name of the net.

f _val uel Voltage value for the net.

t _net NameN Name of an additional net.
f _val ueN Voltage value for the net.

Value Returned

undefi ned The return value for this command/function is undefined.
ni Returns ni | and prints an error message.
Example

forcenode( "netl" 5 "net34" 2 )

Sets the force nodes of "net 1" to 5 and " net 34" to 2.
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globalSigAlias

gl obal SigAlias( g_signalListl [g_signalList2 ... ] )
=1t / ni

Description

Removes all the previous signal aliases and creates the specified aliases. The signal names
in each of the signal lists are marked as aliases of each other. Each of the signal lists is a set
of signal names that are to be aliased. The signal names should match the names that were
specified using the globalSignal command. To unalias all signal, pecify ni | instead of signal
lists.

Note: This command is applicable only when AMS is the simulator.

Arguments

g_signal Li st (n) A list of signals that are to be marked as aliases of each other.

Value Returned

t Returns t when previous signal aliases have been removed
successfully and new aliases are created according to the signal
lists provided.

ni Returns ni | and prints an error message if the function was
unsuccessful.

Example
gl obal Si gAlias(’ ("sigl" "sig2") ’'("sig4" 'sig5" 'sig8"))
Removes the previous signal aliases and marks si g1 and si g2 as aliases of each other and

si g4, si g5 and si g8 as aliases of each other. The signal names in each of the signal lists
are marked as aliases of each other.

gl obal Si gAli as("si gnal 2" "signal 6" "signal 3")

If there is just one list of signals to be aliased, it can be given without the list. In this case,
si gnal 2, si gnal 6 and si gnal 3 are marked as aliases of each other.
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globalSignal

gl obal Si gnal ( ?nane t_si gnal Name [?]l ang t_| angName] [?wireType t_wireType]
[?discipline t_discipline] [?ground t_ground]) )

=1t/ nil

Description

Adds or modifies a global signal for a given AMS OCEAN session needed by the elaborator.
If the global signal already exists in the session, the values are updated. If it does not exist,
a global signal with the specified name is added. In case of a vector signal, the range
information can be appended with the name of the signal.

Note: This command is applicable only when AMS is the simulator.

Arguments
t _signal Name

t |l angNane

t_wireType

t _discipline

t _ground

Value Returned

t

nil

August 2009

The name of the global signal.

The namespace within which the signal is entered. It is used to
map the signal name to Verilog-AMS.

Valid Values: CDBA, Spectr e, Spi ce, Veri | og- AMS

Default Value: CDBA

Indicates the Verilog type of the signal declaration.

Valid Values: wi r e, suppl yO, suppl y1,tri,triO,tril,
triand,trior,trireg,wand, wor, w eal

Default Value: wi r e

A string value to indicate the discipline of the signal.
Indicates if the signal is a ground signal or not.

Valid Values: YES, NO
Default Value: NO

Returns t when a global signal has been successfully added or
modified.

Returns ni | and prints an error message if the function was
unsuccessful.
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Example
gl obal Si gnal ("signal 1" ?wi reType "tri")
Adds the global signal si gnal 1 with wire type as tri , default language as CDBA, and

ground as NOto the list of global signals if it has not already been added. If it already exists,
then it updates the wire type for signall.

gl obal Si gnal ("si gnal 2" ?lang "Spectre" ?discipline "electrical")

Adds si gnal 2 with language as Spectre, discipline as el ectri cal , and ground as NOto
the list of global signals if it is not already added. If it already exists, then it updates language
to Spect r e and disciplineto el ectri cal .

del et e(’ gl obal Si gnal "sigl" "sig2")

Deletes si g1 and si g2 after unaliasing them if they are in aliased sets.
del et e(’ gl obal Si gnal )

Deletes all user-specified global signals.
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ic

ic( t_netNamel f_valuel ...[t_net NameN f_val ueN] )
=> undefined/nil

Description

Sets initial conditions on nets in a transient analysis.

To know more about convergence, refer to the chapter Helping a Simulation to Converge
of the Virtuoso Analog Design Environment L User Guide.

Arguments

t _net Namel Name of the net.

f _val uel Voltage value for the net.

t _net NameN Name of an additional net.
f _val ueN Voltage value for the net.

Value Returned

undefi ned The return value for this command/function is undefined.
ni Returns ni | and prints an error message.
Example

ic( "/netl" 5 "/net34" 2)

Holds the nodes of "/ net 1" at5 and "/ net 34" at 2.
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includeFile

includeFile( t_fil eName )
=>1t fileName/nil

Description
Includes the specified file in the final netlist of the simulator for the current session.

Notes:

1. This command is not available for the direct simulator. Use the nodel Fi | e or
sti mul usFi | e command instead.

2. Using this command is comparable to using the Environment Options form of the
Virtuoso® Analog Design Environment to name an include file and specify that the
syntax for the file be that of the target simulator. If you want the include file to be in
Cadence-SPICE circuit simulator syntax, you must edit the raw netlist file (which has a
. ¢ or. Csuffix), and manually add the include file.

Arguments

t _fil eName Name of the file to include in the final netlist.

Value Returned

t_fileName Returns the name of the file if successful.
ni Returns ni | and prints an error message otherwise.
Example

i ncludeFile( "~/projects/nnos" )
=> "~/ proj ect s/ nnos"

Includes the nnos file in the final netlist of the simulator for the current session.

i ncl udeFil e()
=>"~/ proj ect s/ nnos”

Returns the includeFile, if one was set earlier. Otherwise, it returns ni | .
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modelFile

nmodel File( [g_model Filel [g_nmodelFile2 .]] )
=> | _model File
Description
Specifies model files to be included in the simulator input file.

This command returns the model files used. When model files are specified through the
arguments, the model files are set accordingly. Use of full paths for the model file is
recommended.

Arguments

g_model Fil el This argument can be a string to specify the name of the model
file.

g_model file2 This argument can be a list of two strings to specify the name of

the model file and the name of the section.

Value Returned
| _modelfile A list of all the model file/section pairs.

ni Returned when no file section pairs have been specified with the
current call or a previous call of this command. The ni | value is
also returned when an error has been encountered.

Example

nmodel File( "bjt.scs" "nnps.scs" )
=>( ("bjt.scs"™ "") ("nnos.scs" "") )
Ilt

nmodel File( "bjt.scs" ' ("nnos.scs" yp") ' ny_nodel s )
=> ( ("bjt.scs" "") ("nnos.scs" "typ") ("ny_nodels" "") )

nmodel Fi | e()
=> ( ("bjt.scs" "") ("nnpbs.scs" "") )

Returns the modelFile, if one was set earlier. Otherwise, it returns ni | .
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nodeset

nodeset( t_net Nanmel f_valuel ...[t_net NaneN f_val ueN])
=> undefined/nil
Description

Sets the initial estimate for nets in a DC analysis, or sets the initial condition calculation for a
transient analysis.

To know more about convergence, refer to the chapter Helping a Simulation to Converge
of the Virtuoso Analog Design Environment L User Guide.

Arguments

t _net Namel Name of the net.

f _val uel Voltage value for the net.

t _net NameN Name of an additional net.
f_val ueN Voltage value for the net.

Value Returned

undefi ned The return value for this command/function is undefined.
ni | Returns ni | and prints an error message otherwise.
Example

nodeset( "netl" 5 "net34" 2 )

Sets the initial estimates of " net 1" to 5 and " net 34" to 2.

August 2009 119 Product Version 6.1.3



OCEAN Reference
Simulation Commands

noise

noi se( t_output t_source )
=> undefined/nil

Description

Specifies a noise analysis.

Note: This command cannot be used with the spectre and spectreVerilog simulators.

Arguments
t _out put Output node.
t_source Input source.

Value Returned
undefi ned The return value for this command/function is undefined.
ni | Returns ni | and prints an error message If there is a problem

specifying the analysis.

Example

noi se( "nl" "vi1" )

Specifies a noise analysis.
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ocnCloseSession

ocnCl oseSessi on()
=1t / nil

Description

Closes the current OCEAN session without saving any settings made during the session. The
command has no effect if no session is currently active.

Value Returned

t Returns t when the current session is successfully closed.
ni | Returns ni | if there is a problem closing the active session.
Example

ocnC oseSessi on()

=>t

Closes the current OCEAN session.
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ocnDisplay

ocnbDi spl ay([ ?out put t_filename | p_port] s_conmand [g_conmandAr gl]
[g_commandArg2] ...)
=t / nil

Description
Displays all the information specified.

The s_command argument specifies the command whose information you want to display.
If you include only this argument, all the information for the command displays. If you supply
subsequent arguments, only those particular pieces of information display as opposed to
displaying all the information for that command. If you provide a filename as the ?out put
argument, the ocnDi spl ay command opens the file and writes the information to it. If you
provide a port (the return value of the SKILL out fi | e command), the ocnDi spl ay
command appends the information to the file that is represented by the port.

Arguments

t_filename File in which to write the information. The ocnDi spl ay
command opens the file, writes to the file, then closes the file. If
you specify the filename without a path, the ocnDi spl ay
command creates the file in the directory pointed to by your Skill
Path. To find out what your Skill path is, type get Ski | | Pat h()
at the OCEAN prompt.

p_port Port (previously opened with out f i | e) through which to
append the information to a file. You are responsible for closing
the port. See the outfile command for more information.

s_commnd Command that was initially used to add the items that are now
being displayed.
Valid values: Most simulation setup commands. The commands
that are supported include desi gn, anal ysi s, tran, ac, dc,
noi se, resul tsDi r, t enp, opti on, desVar, pat h,
i ncl udeFi | e, nodel Fil e, stimul usFil e,
definitionFile,saveOption,envOpti on, save,
converge,ic, forcenode, nodeset, si mul at or, set up,
restore

g_commandAr gl Argument corresponding to the specified command.
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g_commandAr g2 Additional argument corresponding to the specified command.

Value Returned

t Displays the information and returnst .

ni Returns ni | and prints an error message if there are problems

displaying the information.

Example

ocnDi spl ay( 'optinizeGoal )

==t

Displays all the opt i m zeGoal information.
ocnbDi splay( 'analysis "tran )

=>t

Displays only transient analyses.

ocnbDi spl ay( ’save )

==t

Displays all the keeps.

ocnDi spl ay( ?out put nyPort ’analyis )
=>t

Displays and writes all the analyses to the port named nyPor t .
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ocnGetAdjustedPath

ocnGet Adj ustedPath( t _IibName t_cell Name t_vi ewNane t_net Name )
=> t _adj ustedPat h/ nil
Description

Reduces the given hierarchical net path to the shortest hierarchical name that is equivalent
to this net.

Arguments

t_IibName Library name of the top cellview of the design.

t _cel |l Name Cell name of the top cellview of the design.

t _vi ewName View name of the top cellview of the design.

t _net Name A single concatenated string for the instance hierarchy with "/" as

the hierarchy separator in the string.

Value Returned

t _adj ustedPat h The reduced net name. If the netis local to this cell view only, the
reduced net name is the same as the provided net name.

ni | Returns ni | if there is a problem returning the adjusted path.
Example

ocnGet Adj ust edPath( "nylib" "test" "schematic" "17/13/gnd")

=> "/gnd"

The return value is simply "/ gnd" because the gnd net is connected from this point up to the
top level of hierarchy.
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ocnWaveformTool

ocnWavef or mlool ( s_wavef or mlool )
=1t / ni

Description

Sets the specified tool as the waveform tool.

Arguments

s_wavef or mlool Either one of the waveform tools, awd or wavescan, which you
want to set for the current session.

Value Returned

t Indicates that the specified waveform tool has been set.

ni Returns ni | if there is a problem setting the specified waveform
tool.

Example

ocnWavef or nifool ( ' wavescan )
==t

Sets WaveScan as the current waveform tool.
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off

of f( s_command [g_commandArgl] [g_commandArg2] ...)
=t / ni

Description
Turns off the specified information.

This command is currently available only for the analysis and restore commands. The first
argument specifies the command whose information you want to turn off. If you include only
this first argument, all the information for the command is turned off. If you supply subsequent
arguments, only those particular pieces of information are turned off as opposed to turning
off all the information for that command. The information is not deleted and can be used
again.

Arguments
s_commnd Command that was initially used to add the items that are now
being turned off.
Valid value: r est or e
g_commandAr gl Argument corresponding to the specified command.
g_commandAr g2 Additional argument corresponding to the specified command.

Value Returned
t Returns t if the information is turned off.

ni | Returns ni | and prints an error message if there are problems
turning off the information.

Example

off( "restore )
=> t

Turns off the r est or e command.

off( restore "tran )
=t

Turns off the transient r est or e command.
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option

option( [?categ s_categ] s_optionl g_valuel [s_option2 g_value2] ...)
=> undefined/nil

Description

Specifies the values for built-in simulator options. You can specify values for as many options

as you want.

Arguments

s_categ

s_optionl
g_val uel
s_option2

g_val ue2

Value Returned
undefi ned

nil

Example

option( ’'absto

le-10 )

Type of simulator to be used.

Valid values: anal og if the options are for an analog simulator,
di gi tal for a digital simulator, or m xed for a mixed-signal
simulator

Default value: anal og

Name of the simulator option.

Value for the option.

Name of an additional simulator option.

Value for the option.

The return value for this command/function is undefined.

Returns ni | and prints an error message if there are problems
setting the option.

Sets the abst ol option to 1e- 10.

option( 'del max 50n )

Sets the del max option to 50n.

option()
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Returns the category list for simulation options, including analog, digital, and mixed.
option(?categ 'anal 0g)

Returns all the simulator options for the analog simulator currently set. For example, if the set
simulator is spectre, it returns the valid simulator options for spectre.
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restore

restore( s_analysisType t_filename )
=> undefined/nil
Description
Tells the simulator to restore the state previously saved to a file with a st or e command.

This command is not available for the Spectre® circuit simulator, with which you can use the
store/restore options: r eadns, r eadf orce,wite,orwitefinal.

Note: Rest or e is available for the cdsSpice and hspiceS simulators.

Arguments
s_anal ysi sType Type of the analysis.
Valid values: dc ortran
t_filename Name of the file containing the saved state.

Value Returned
undef i ned The return value for this command/function is undefined.

ni Returns ni | and prints an error message if there are problems
restoring the information.

Example

restore( 'dc "./storeFile" )
=> ./storeFile

Initializes the simulator to the state saved in the st or eFi | e file.

restore( 'tran "./tranStoreFile" )
=> ./tranStoreFile

Initializes the simulator to the state of a transient analysis saved inthe t r anSt or eFi | e file.
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resultsDir

resultsDir( t_dirNanme )
=> undefined/nil

Description
Specifies the directory where the PSF files (results) are stored.

If you do not specify a directory with this command, the PSF files are placed in . . / psf to the
netl i st directory.

Note: The directory you specify with r esul t sDi r is also where the si mul at or . out file
is created.

Note: Some simulators are designed to always put their results in a specific location. For
these simulators, r esul t sDi r has no effect. You might use this command when you want
to run several simulations using the same design and want to store each set of results in a
different location. If this command is not used, the results of an analysis are overwritten with
each simulation run.

Arguments

t _di r Name Directory where the PSF files are to be stored.

Value Returned
undefi ned The return value for this command/function is undefined.

ni | Returns ni | and prints an error message if there is a problem
with that directory.

Example

resultsDir("~/simulation/ckt/spectre/schematic/psf")=>
"~/ simul ati on/ ckt/spectre/schematic/ psf"

Specifies the psf directory as the directory in which to store the PSF files.

resultsDir() => "~/simulation/ckt/spectre/schematic/psf"

Returns the results directory.
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run

run([?j obNane t_j obNanme] [?drnmsCnd t_drnsCnd])
=> s_j obName/ni |

run( [anal ysi sLi st][?j obName t _j obNane][?host t_host Nane]

[?7queue t _queueNane][?startTinme t_startTime][?ternmlime t _termli me]
[?7dependent Ont _dependent On] [?mai |l t_mailingList][?bl ock s_bl ock]
[?notifys_notifyFl ag][?l sf ResourceStr s_| sfResourceStr])

=>s_j obName/ni |

run( )
=> t _dirName/nil

run(s_anal ysi sTypel - s_anal ysi sTypeN)
=>t _di rName/nil

Description

Starts the simulation or specifies a time after which an analysis should start. If distributed
processing is not available on the system or is not enabled, the arguments specific to
distributed processing (see Arguments section below for list of arguments specific to
distributed processing) are ignored and the simulation runs locally. If distributed processing
Is available and is enabled, the environment default values are used if not specified in the r un
command arguments. The environmental default values are stored in the . cdsenv file.

Do not use the r un command to start the parametric analysis. Instead, use the command that
IS specific to the analysis.

To start Use this command

parametric analyses paramRun

Arguments

anal ysi sLi st List of analyses to be run with the r un command.

s_anal ysi sTypel
Name of a prespecified analysis to be simulated.

s_anal ysi sTypeN
Name of another prespecified analysis to be simulated.

The following arguments apply only when the distributed processing mode is enabled:
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t _j obName

t _host Name

t _queueNanme

t _startTinme

t _termli me

t _dependent On

t _mailingList

s _bl ock

s _notifyFl ag

s | sf ResourceStr

t _drmsCnd

August 2009

If the name given is not unique, an integer is appended to create
a unique job name.

Name of the host on which to run the analysis. If no host is
specified, the system assigns the job to an available host.

Name of the queue. If no queue is defined, the analysis is placed
in the default queue.

Desired start time for the job. If dependencies are specified, the
job does not start until all dependencies are satisfied.

Termination time for job. If the job has not completed by the
specified termination time, the job is aborted.

List of jobs on which the specified job is dependent. The job is
not started until dependent jobs are completed.

List of users to be notified when the analysis is complete.

When s_bl ock is not setto ni | , the OCEAN script halts until
the job is complete.
Default value: ni |

When not set to ni | , the job completion message is echoed to
the OCEAN interactive window.
Default value: t

Specifies an LSF Resource Requirement string to submit a job.
It is effective only in the LSF mode.

A DRMS (Distributed Resource Management System)
command, such as a bsub command for LSF or a qsub
command for SGE (Sun Grid Engine) used to submit a job. When
this argument is used, all other arguments, except ?j obName
will be ignored. Moreover, it will not be possible to call the
OCEAN function wai t on the jobs submitted using this
argument.

To know more about the command option, refer to the section
Submitting a Job in the chapter Using the Distributed
Processing Option in the Analog Design Environment of
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the Virtuoso Analog Distributed Processing OptionUser
Guide.

Value Returned

S_j obName Returns the job name of the job submitted. The job name is
based on the j obNane argument. If the job hame submitted is
not unique, a unique identifier is appended to the job name. This
value is returned for nonblocking distributed mode.

t _di r Name Returns the name of the directory in which the results are stored.
This value is returned for local and blocking distributed modes.

ni Returns ni | and prints an error message if there is an error in
the simulation. In this case, look at the your Si nmul at or .out
file for more information. (This file is typically located in the psf
directory.)

Example

run(?j obNanme “jobl” ?drnmsCnd “bsub -q | nx32")
=> s_j obNane/ ni |

where | nx32 is the name of the queue to which the job is submitted.

run( )
=>t

Starts the simulation.

run(’tran, ’ac)

Runs only the t r an and ac analyses.
run(’dc)

Runs only the dc analysis.

run( ?jobName ?block “ nil”)
=> "reconFilter

Returns a job name of r econFi | t er for the specified job and runs that job if distributed
processing is enabled. The job is submitted nonblocking. The actual job name is returned.

run( ?queue "fast" )

Submits the current design and enabled analyses as a job on the f ast queue, assuming that
distributed processing is available and enabled.

August 2009 133 Product Version 6.1.3



OCEAN Reference
Simulation Commands

run( ?j obNanme "jobl" ?queue "fast" ?host "menaka" ?startTinme "22:59"
?ternlime "23:25" ?mail "preanpG oup")

Submits the current design and enabled analyses as a jobName j ob1 on the fast queue host
nmenaka with the job start time as 22: 59 and termination time as 23: 25. A mail will be sent
to preampGroup after the job ends.

run( ?j obNanme "jobl" ?queue "fast" ?host "menaka" ?l|sfResourceStr "nen»500")

Submits the current design and enabled analyses as a jobName j ob1 on the f ast queue
host menaka, if the host has at least 500 MB of RAM memory.
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save

save( [?categ s_categ] s_saveType [t_saveNanel] ...[t_saveNanmeN] )
=> undefined/nil

Description

Specifies the outputs to be saved and printed during simulation.

When specifying particular outputs with saveNane, you can include as many outputs as you
want. If you want to turn off the default of save, " al | v, use the del et e( ' save )
command.

Arguments
s_categ Type of simulator to be used.
Valid values: anal og, di gi t al
Default value: anal og
Note: di gital is notavailable.
s_saveType Type of outputs to be saved.
Valid values:
Valid Values Description
v Specifies that a list of subsequent net names
be saved.
i Specifies that a list of subsequent currents
be saved.
al | Specifies that all nets and all currents are to
be saved.
allv Specifies that all voltages are to be saved.
al l'i Specifies that all currents are to be saved.
Default value: al | v
t _saveNanel Name of the net, device, or other object.
t _saveNameN Name of another net, device, or object.
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Value Returned
undefi ned The return value for this command/function is undefined.

ni Returns ni | and prints an error message if there is a problem
saving the outputs.

Example

save( 'v "net34" "net45" )

Saves the outputs for net 34 and net 45.
save( 'i "R1" "/Ql/b" )

Saves the currents for R1 and QL/ b.

save( "all )

Saves all the nets and currents.
save( 'i "qgl:b" "rl:p" "mil:d" )

For the spectre simulator, saves the current through the specified devices.

save( ?categ 'analog 'v "/vin" "/vout" )

Saves the output for vi n and vout .
save( i "i(gl,b)" "i(r1)" "i(mi,d)" )

For the Cadence-SPICE circuit simulator, saves the current through the same devices.
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saveOption

saveOption([s_optionl g_optionVal uel].[s_optionN g_optionVal ueN])
=> undefi ned/nil

Description
Specifies save options to be used by the simulator.

You can include as many save options as you want. To include a save option, replace
s_opti onl with the name of the desired save option and include another argument to
specify the value for the option.

When you use the saveQpt i on command without specifying any arguments, the command
returns a list of option and value pairs.

Save options vary, depending on the simulator and interface that you are using. If you are
using the Spectre® circuit simulator, for example, you can type the following at an OCEAN
prompt to see which options you can set with the saveQpt i on command:

simul ator (' spectre)
ocnHel p(’ saveOpti on)

See the Virtuoso Spectre Circuit Simulator User Guide for more information on these
options.

Note: The saveOpt i on command does not work with socket simulators. If you are using a
socket simulator, you must instead specify save options with the save command described
in “save” on page 135.

Arguments

s_optionl
Save option. The save options that are available depend on
which simulator you use. (See the documentation for your

simulator.)

g_opti onVal uel
Value for the save option.

s_optionN
Any subsequent save option. The save options that are available
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depend on which simulator you use. (See the documentation for
your simulator.)

g_optionVal ueN
Value for the save option.

Value Returned

undefi ned The return value for this command/function is undefined.
ni | Returns ni | if there are problems specifying options.
Example

saveOption( 'save "lvl" "nestlvl 10 'currents "sel ected" 'useprobes "yes"

" subckt probel vl 2 ?saveahdl vars "all")
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simulator

simulator( s_simulator )
=> s_simulator/nil

Description

Starts an OCEAN session and sets the simulator name for that session. The previous session
(if any) is closed and all session information is cleared.

Arguments

S_simul at or Name of the simulator.

Value Returned
S_simul at or Returns the name of the simulator.

ni | Returns ni | and prints an error message if the simulator is not
registered with the Virtuoso® Analog Design Environment
through OASIS. If the simulator is not registered, the simulator
from the preceding session is retained.

Example

simul ator( 'spectre )
=> spectre

Specifies that the Spectre® circuit simulator be used for the session.

simul ator( ’spectreVerilog )
=> spectreVeril og

Specifies that spectreVerilog be used for the session.

si nul at or ()
=> spectreVeril og

Returns the simulator that you set for the session. If a simulator was not specified, it returns
nil.
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solver

sol ver( s_sol ver )
=> s _solver/nil

Description

Sets a solver for a given AMS OCEAN session. The valid values for solver are Spect r e and
U traSi m You select Spect r e if you want to use an accurate AMS-Spectre analog engine.
You select Ul t r aSi mif you want to use the AMS-Ultrasim or FastSPICE(UltraSim) solver for
a given AMS simulation.

Note: This command is applicable only when ans is the simulator.

Arguments

s_sol ver Name of the solver.

Value Returned
s_sol ver Returns the name of the solver.

ni Returns ni | and prints an error message if the specified solver
is not registered with the Virtuoso® Analog Design Environment
through OASIS. If the solver is not registered, the solver from the
preceding session is retained.

Example

solver( ’'spectre )
=> gspectre

Specifies AMS-Spectre as the solver to be used for the current AMS session.

solver( 'ultraSim)
=> ultraSi m

Specifies AMS-UltraSim (UltraSim FastSPICE) as the solver to be used for the current AMS
session.
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stimuluskFile

stimulusFile( t_fileName [t_fileNanme2 ...t _fileNameN ] [?xlate b_xlate] )
=> | _fileNames/ni

Description

Specifies stimulus files to be used by the simulator.

When the b_ x| at e variable is set to t , the schematic net expressions [#net] and instance
name expression [$instance] in the stimulus file are mapped into simulator names before
including. When a netlist is specified as the design, this option must be settoni | .

Note: This command does not work with socket simulators.

Arguments
t_fileName The name of the stimulus file to be included.

t fileName2..t _fil eNameN
The names of the additional stimulus files to be included.

b _xlate If setto t, net and instance expressions are translated to

simulator names. The default value of the b_ x| at e variable is
t.

Value Returned

| _fil eNames A list of the stimulus file names is the output if the command is
successful.

ni | Otherwise ni | is returned

Example

stimulusFile( "tran.stinmulus rf.stinulus" ?xlate nil)
=> ("tran.stimulus rf.stinulus")

Includestran. stinmulusandrf.stinul usinthe simulator input file. No net and instance
expressions are translated.

stimulusFile()
=> ("tran.stinulus" "rf.stinulus")
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Returns the stimulusFile, if one was set earlier. Otherwise, it returns ni | .
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store

store( s_anal ysisType t_filename )
=1t filename/nil

Description

Requests that the simulator store its node voltages to a file.

You can restore this file in a subsequent simulation to help with convergence or to specify a
certain starting point. This command is not available for the Spectre® circuit simulator, with
which you can use the store/restore options: r eadns, readf orce,wite,orwitefinal.

Note: st or e is available for the cdsSpice and hspiceS simulators.

Arguments
s_anal ysi sType Type of the analysis.
Valid values: dc ortr an
t _filename Name of the file in which to store the simulator’'s node voltages.

Value Returned
t_filename Returns the filename.

ni Returns ni | and prints an error message if there are problems
storing the information to a file.

Example

store( 'dc "./storeFile" )
=> ./storefile

Stores the simulator’'s node voltages in a file named st or eFi | e in the current directory.

store( 'tran "./tranStoreFile" )
=> ./transtorefile

Stores the node voltages for a transient analysis in a file named t r anSt or eFi | e in the
netlist (design) directory unless a full path is specified.
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temp

temp( f_tempVal ue )
=> s_tenpVal ue/nil

Description

Specifies the circuit temperature.

Arguments

f _tenpVal ue Temperature for the circuit.

Value Returned
s_tenpVal ue Returns the temperature specified.

ni | Returns ni | and prints an error message if there are problems
setting the temperature.

Example

tenmp( 125 )
=> ?1257?

atof (tenmp( 125 ))
=> 125.0

Sets the circuit temperature to 125.

tenmp()
=> 125

Gets the value you had set for the circuit temperature. If you have not set a value for the
temperature, it returns the default value.
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tran

tran( g_fromval ue g_toVal ue g_byVal ue )
=> g_byVal ue/nil

tran( g_toVal ue)
=> undefined/nil

Description

Specifies a transient analysis with limited options. If other analysis options are needed, use
the analysis command.

To know more about this analysis, see the simulator-specific user guide.

Note: The second instance of the t r an command is valid only with the spectre and
spectreVerilog simulators.

Arguments

g_fronmval ue Starting time for the analysis.

g_toVal ue Ending time.

g_byVal ue Increment at which to step through the analysis.

Value Returned

undefi ned The return value for this command/function is undefined.

ni | Returns ni | and prints an error message if the analysis is not
specified.

Example

tran( 1lu)

=> “le- 06"

Specifies a transient analysis to 1u for the Spectre® circuit simulator

tran( 0 1u 1n )
=> “le-09”

Specifies a transient analysis from 0 to 1u by increments of 1n.
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vcdFile

vcdFile( t_vcdFil eName )
=>t _vcdFil eNanme/nil
Description

Sets a VCD file for a given AMS or UltraSim OCEAN session. You also need to specify a VCD
info file while using this command. You can specify only one VCD file for a session. You may
use ocnDisplay('vcdFile) to view the currently active VCD file.

Note: This command is applicable for AMS and UltraSim simulators. For AMS, it works only
when UltraSim is the solver.

Arguments

t _vcdFil eName The name of the VCD file to be used for session.

Value Returned

t _vcdFi |l eName The VCD file name is the output if the command is successful.
ni Otherwise, ni | is returned.
Example

vcdFil e(“/tnp/ vedFil e. dat™)
=> “/tnp/vcdFile.dat”

Specifies /tnp/vcdFile.dat as the VCDfile to be used for current AVS-U traSi mOCEAN
sessi on.
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vcdInfoFile

vedinfoFile( t_vcdl nfoFil eName )
=> t _vcdl nf oFi | eName/ ni |

Description

Sets a VCD info file for a given AMS or UltraSim OCEAN session when you have set UltraSim
as the solver. You also need to specify a VCD file while using this command. You can specify
only one VCD info file for a session. You may use ocnDisplay('vcdinfoFile) to view the
currently active VCD info file.

Note: This command is applicable for AMS and UltraSim simulators. For AMS, it works only
when UltraSim is the solver.

Arguments

t _vcdl nfoFil eName The name of the VCD info file to be included.

Value Returned

t _vcdl nfoFil eNanme The VCD info file name is the output if the command is
successful.

nil Otherwise, ni | is returned.

Example

vedl nfoFil e(“/tnp/vedlnfoFile.dat”)
=> “/tnp/vcdl nfoFil e.dat”

Specifies /tnp/vcdlnfoFile.dat as the VCDfile to be used for current AMS-U traSim
COCEAN sessi on.
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vecFile

vecFile( t_vecFile [t_vecFilel ...t_vecFileN] )
=> 1t _vecFile(s)/nil
Description

Sets the vector files to be used in an AMS or UltraSim OCEAN session. You use the vecFile
command to specify a list of vector files which go to control file. You may use
ocnDisplay('vecFile) to view the currently active vector files in an OCEAN session.

Note: This command is applicable for AMS and UltraSim simulators. For AMS, it works only
when UltraSim is the solver.

Arguments
t _vecFile The name of the vector file to be included.

t _vecFilel.t _vecFileN
The names of the additional vector files to be included.

Value Returned

t _vecFile The names of the vector file(s) are listed if the command is
successful.

ni | Otherwise, ni | is returned.

Example

vecFile(“/tnp/vec.dat” “/tnp/vec2.dat”)
=> ("/tnmp/vecl.dat" "/tnp/vec2.dat")

Specifies /tnp/vec.dat and /tnp/vec.dat2 as the vector files to be used for the
current AMS-U traSi m OCEAN sessi on.

August 2009 148 Product Version 6.1.3



OCEAN Reference
Simulation Commands

hlcheck

hl check( t_val ue )
=1t / ni

Description

Sets or gets the value of the hl check option used in the vec_i ncl ude statement in a
netlist. You may use the ocnDi spl ay(’ hl check) command to view the current value of
hl check in an OCEAN session associated with vector files.

Note: This command is applicable only when one or more vector files are specified in a given
'spectre’ OCEAN session.

Arguments
t _val ue Value to be set for the hl check option. Possible values include

"of f","0",and " 1". The value "of f " disables the hl check
option in the vec_i ncl ude statement.

Value Returned

t Returnst if the hl check option is set with the value supplied as
argument

ni Otherwise, returns ni | and an error message is displayed

Example

hl check( "1" )

==t

Sets the value of the hlcheck option as 1 in the vec_include statenent

hl check()
= "1"

Returns the value of the hlcheck option
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Data Access Commands

The data access commands let you open results and select different types of results to
analyze. You can get the names and values of signals and components in the selected
results, and you can print different types of reports.

In this chapter, you can find information on the following data access commands

dataTypes on page 153
getData on page 154

getResult on page 156
ion page 157
ocnHelp on page 159

ocnResetResults on page 161

openResults on page 162

outputParams on page 164

outputs on page 166
phaseNoise on page 168
pv on page 170
resultParam on page 172
results on page 174
selectResult on page 175

sp on page 177
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sweepNames on page 179

sweepValues on page 181

sweepVarValues on page 182

Vv on page 184
vswr on page 186
Zm on page 188

zref on page 190
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dataTypes

dat aTypes()
=> | _dataTypes/nil

Description

Returns the list of data types that are used in an analysis previously specified with
sel ect Resul t.

Arguments

None.

Value Returned
| _dataTypes Returns the list of data types.

ni | Returns ni | and an error message if the list of datatypes cannot
be returned.

Example

sel ectResult( "dcOp )
dat aTypes() => ( "node" "vs" "resistor"™ "bjt" )

Returns the data types used in the selected file, in this case, dcOp.
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getData

getData( t_name [?result

s_resultName [?resultsDir t_resultsDir]] )

=> Xx_nunber/o_waveformnil

Description

Returns the number or waveform for the signal name specified.

The type of value returned depends on how the command is used.

Arguments
t_nanme

s_resul t Name

t resultsDir

Value Returned
X_nunber

o_waveform

nil

Example

Name of the signal.

Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

Directory containing the PSF files (results). If you supply this
argument, you must also supply the resultName argument.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the
openResults command. The default is the current results
directory set by the openResults command.

Returns an integer simulation result.

Returns a waveform object. A waveform object represents
simulation results that can be displayed as a series of points on
a grid. (A waveform object identifier looks like this:

srr\ave: XXXXX.)

Returns ni | and an error message if the value cannot be
returned.

getData( "/net6" ) => srr\Wave: 25178234
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Returns the number or waveform for net 6. In this example, the return value is equivalent to
v( "/net6" ).

getbata( "/V1" ?result 'ac )

=> srr\Wave: 96879364

Returns the number or waveform for V1. In this example, the return value is equivalent to:
i( "/V1" ?result "ac ).

selectResult( "tran ) =>

ocnPrint( getData( "netl" ) ) =>

The get Dat a( "net 1" ) command passes a waveform to the ocnPri nt command. The
ocnPri nt command then prints the data for the waveform. In this example, the return value
is equivalent to:

(v( "netl" )).

ocnPrint( getData( "netl" ?result '"tran ?resultsDir "./sinmulation/testcell/
spectre/ schemati c/ psf")

Returns a signal on net 1 for the t r an result stored in the path " . / si nul ati on/
testcel |/ spectre/ schematic/ psf".
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getResult

getResult ( [?result
=> o_results/nil

Description

s_resultName [?resultsDir t_resultsDir]] )

Gets the data object for a specified analysis without overriding the status of any previously
executed sel ect Resul t () oropenResul t s() commands.

Returns the data object for a particular analysis similar to the sel ect Resul t () function
does. Unlike the sel ect Resul t () function, all subsequent data access commands will not
internally use this information.

Arguments

s_resul t Name

t_resultsDir

Value Returned
o results

nil

Example

getResult( ?result

August 2009

Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

Directory containing the PSF files (results). If you supply this
argument, you must also supply the resultName argument.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the
openResults command. The default is the current results
directory set by the openResults command.

Returns the object representing the selected results.

Returns ni | and an error message if there are problems
accessing the analysis.

"tran )
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i( t_conponent [?result
=> o_waveformnil

Description

s_resultName [?resultsDir t_resultsDir]] )

Returns the current through the specified component.

Arguments
t _conponent

s_resul t Name

t resultsDir

Value Returned

o_waveform

nil

Example

sel ectResult( "tran )
i( "/RL" )

Name of the component.

Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

Directory containing the PSF files (results). If you supply this
argument, you must also supply the resultName argument.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the
openResults command. The default is the current results
directory set by the openResults command.

Returns a waveform object. A waveform object represents
simulation results that can be displayed as a series of points on
a grid. (A waveform object identifier looks like this:

srr\ave: XXXXX.).

Returns an error message and ni | if there is a problem.

Returns the current through the Rl component.

ocnPrint( i( "/R1" ) )
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Prints the current through the R1 component.
ocnPrint( i( "/R1" ?result "dc ) )

Prints the current through the R1 component with respect to the dc swept component.
ocnPrint( i( "/R1" ?resultsDir "./test2/psf" ?result "dc ) )

Prints the current through the R1 component with respect to dc for the results from a different
run (stored int est 2/ psf).
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ocnHelp

ocnHel p( [?output t_filename | p_port][s_commnd] )
=t / ni

Description
Provides online help for the specified command.

If no command is specified, provides information about how to use help and provides the
different categories of information contained in the help library. If you provide a filename as
the ?out put argument, the ocnHel p command opens the file and writes the information to
it. If you provide a port (the return value of the SKILL out fi | e command), the ocnHel p
command appends the information to the file that is represented by the port. If you do not
specify ?out put , the output goes to standard out (stdout).

Arguments

t_filename File in which to write the information. The ocnHel p command
opens the file, writes to the file, and closes the file. If you specify
the filename without a path, the ocnHel p command creates the
file in the directory pointed to by your Skill Path. To find out what
your Skill path is, type get Ski | | Pat h() atthe OCEAN prompt.

p_port Port (previously opened with out f i | e) through which to
append the information to a file. You are responsible for closing
the port. See the outfile command for more information.

s_command Command for which you want help.

Value Returned

t Displays the online help and returns t .

ni |l Returns ni | and an error message if help cannot be displayed.
Example

ocnHel p()

=> t

Displays information about using online help.
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ocnHel p( "anal ysis )
==t

Displays help for the anal ysi s command.

ocnHel p( ?out put " hel pinfo" )
=>t

Writes information about using online help to a file named hel pl nf o.
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ocnResetResults

ocnReset Resul t s()
=>t

Description

Unsets the results opened by the openResul t s command. Use this command to return to
the state that existed prior to using the openResul t s command.

Arguments

None.

Value Returned

t Resets the results and returns t .

Example

getResult( ?result "tran) Returns ni | when no results have been opened.
openResul ts( "./psf") Makes get Resul t return valid object.

ocnReset Resul ts() Resets the results opened by openResul t s and makes
get Resul t returnni | .
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openResults

openResul ts( s_jobNane | t_dirNane [g_enabl eCal cExpressi ons] )
=> t _dirName/nil

Description

Opens simulation results stored in PSF files or opens the results from a specified job,
depending on which parameter is called.

When openResul t s passes a symbol, it interprets the value as a job name and opens the
results for the specified job. s_j obNane is ajob name and is defined when ar un command
IS issued.

When openResul t s passes a text string, it opens simulation results stored in PSF files in
the specified directory. The results must have been created by a previous simulation run
through OCEAN or the Virtuoso® Analog Design Environment. The directory must contain a
file called | ogFi | e and might contain a file called r unQbj Fi | e. When you perform tasks in
the design environment, the r unQObj Fi | e is created. Otherwise, only | ogFi | e is created.

If you want to find out which results are currently open, you can use openResul t s with no
argument. The directory for the results that are currently open is returned.

Note: If you run a successful simulation with distributed processing disabled, the results are
automatically opened for you. Also, a job name is generated by every analysis, even if
distributed processing is not enabled.

Arguments

S_j obNane The name of a distributed process job. s_j obNane is a job
name and is defined when a r un command is issued.

t _di rName The directory containing the PSF files.

g_enabl eCal cExpressi ons
An optional argument, which when settot , allows the evaluation
of Calculator expressions. For this argument to work, the
directory mentioned int _di r Name must be a psf directory and
must contain r unQbj Fi | e.
The default value for this argumentist .
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Value Returned
t _di r Name The directory containing the PSF files.

ni Returns ni | and an error message if there are problems
opening the results.

Example

openResul ts( "./simul ati on/ opanp/ spectre/ schematic/ psf" )
=> "_/sinmul ation/ opanp/ spectre/schemati c/ psf"

Opens the results in the psf directory within the specified path.

openResul ts( "./psf" )
=> psf

Opens the results in the psf directory in the current working directory.

openResul ts( "./psf" t )
=> psf

Opens the results in the psf directory in the current working directory. It also allows the
evaluation of the Calculator expression.
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outputParams

out put Params( t_conmpType [?result s_resultName [?resultsDir t_resultsDir]] )
=> | _out put Par ams/ ni |

Description
Returns the list of output parameters for the specified component.

You can use the dataTypes command to get the list of components for a particular set of
results.

Note: You can use any of the parameters inout put Par ans as the second argument to the
pv command.

Arguments

t_conmpType Name of a component.

s_resul t Name Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

t_resultsDir Directory containing the PSF files (results). If you supply this

argument, you must also supply the resultName argument.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the
openResults command. The default is the current results
directory set by the openResults command.

Value Returned
| _out put Par ans Returns the list of parameters.
ni | Returns ni | and an error message if there are no associated

parameters or if the specified component (conpType) does not
exist.
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Example

sel ect Result( "dcOp )
dat aTypes() => ( "node" "vs" "resistor" "bjt" )
out put Paranms( "bjt" )

Selects the dc Op results, returns the list of components for these results, and returns the list
of output parameters for the bj t component.

out put Parans("bjt" ?result 'dcOp ?resultsDir "./psf")

Returns a list of output parameters for the bjt component for dcOp (dc analysis with save dc
operating point) results stored at the location . / psf.
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outputs

outputs( [?result s_resultName [?resultsDir t_resultsDir]]

[?type t_signal Type])
=> | _out puts/nil

Description

Returns the names of the outputs whose results are stored for an analysis. You can plot these
outputs or use them in calculations.

Arguments

s_resul t Name Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

t resultsDir Directory containing the PSF files (results). If you supply this
argument, you must also supply the resultName argument.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the
openResults command. The default is the current results
directory set by the openResults command.

t _signal Type Data type of the signal.

Value Returned
| _out puts Returns the list of outputs.

ni | Returns ni | and an error message if there are problems
returning the names of the stored outputs.

Example

out put s()
=> ( "netl13" "netl6" "netl18" )

Returns the names of the outputs for the PSF file selected with sel ect Resul t .
outputs( ?type "V' )
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Returns all the signal names that are node voltages. The dataType (signal ) returns the data

type of the signal.

outputs(?result "tran" ?resultsDir "./psf")
=> ( "net11" "net15" "net17")

Returns the names of the outputs for the tran results stored at the location . / psf.
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phaseNoise

phaseNoi se( g_harmonic S_signal ResultNane [?result s_noi seResul t Name
[?resultsDir t_resultsDir]] )
=> o_waveformnil

Description

Returns the phase noise waveform which is calculated using information from two PSF data
files.

This command should be run on the results of the Spectre pss-pnoise analysis.

Arguments
g_har noni c List of harmonic frequencies.

S signal Resul t Name
Name of the result that stores the signal waveform. Use the
resul ts() command to obtain the list results.

S_noi seResul t Name
Name of the result that stores the "positive output signal" and
"negative output signal” noise waveforms. When specified, this
argument will only be used internally and will not alter the current
result which was set by the selectResult command. The default
is the current result selected with the selectResult command.

t resultsDir Directory containing the PSF files (results). If you supply this
argument, you must also supply the S_noiseResultName
argument. Both the S_signalResultName and
S _noiseResultName arguments are read from this directory.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the
openResults command. The default is the current results
directory set by the openResults command.

Value Returned
o_waveform Waveform representing the phase noise.

nil Returns ni | if there is an error.
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Example

pl ot (phaseNoi se(0 "pss-fd.pss"))
phaseNoi se(1 "pss_fd" ?result "pnoise" ?resultsDr “./PSF")
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pv

pv( t_name t_param [?result s_resultName [?resultsDir t_resultsDir]] )
=> g_val ue/nil
Description

Returns the value for the specified component parameter. You can use the outputParams
command to get the list of parameters for a particular component.

Arguments

t _nane Name of the node or component.

t _param Name of the parameter.

s_resul t Name Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

t_resultsDir Directory containing the PSF files (results). If you supply this

argument, you must also supply the resultName argument.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the
openResults command. The default is the current results
directory set by the openResults command.

Value Returned

g_val ue Returns the requested parameter value.
ni | Returns ni | and prints an error message.
Example

sel ect Resul t( "dcOp )
pv( "/QL9" "ib" )

For the QL9 component, returns the value of the i b parameter.
pv( "/QL9" "ib" ?resultsDir "./test2/psf" )
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For the QL9 component, returns the value of the i b parameter for the results from a different
run (stored in t est 2/ psf).
pv( "/QL9" "ib" ?result "dcOp" ?resultDir "./testl/psf")

Returns the value of the i b parameter for the QL9 component for the dcOp results stored at
the location . / t est 1/ psf.
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resultParam

resultParan( S propertyName [?result s_resultNanme [?resultsDir t_resultsDir]] )
=> L_val ue/ ni

Description

Returns the value of a header property from the selected result data.

Arguments

S_propertyName
Name of the parameter

s_resul t Name Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

t resultsDir Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

Value Returned

L _val ue Value of the parameter. The data type depends on the data type
of the parameter.

ni | Returns ni | and an error message if there are problems
returning the results.

Example

resul t Paran("positive output signal" ?result "pnoise.pss")
=> "pif"

resul t Paran("negative output signal" ?result "pnoise.pss")
= "Q"

Returns the name of the positive and negative output signals from PSS-noise analysis result.
In this case, the data type of the returned value is a string.

resultParanm("portl.r.value" ?result "sp")
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=> 40.0
result Paran("port2.r.value" ?result "sp")
=> 40.0

Returns the reference impedance of the ports in a two-port network from the S-parameter
analysis result. In this case, the data type of the returned value is a floating point number.
resul t Paran("positive output signal"” ?result "pnoise.pss" ?resultsDir "./psf")
= "Q"

Returns the names of the positive output signals from the PSS-noise analysis results stored
at the location . / psf.
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results

results( [ ?resultsDir t_resultsDir ] )
=> | _results/nil

Description

Returns a list of the type of results that can be selected.

Arguments

t_resultsDir Directory containing the PSF files (results). When specified, this
argument will only be used internally and will not alter the current
results directory which was set by the openResults command.
The defaultis the current results directory set by the openResults

command.
Value Returned
| results Returns the list of result types.
ni | Returns ni | and an error message if there are problems

returning the results.

Example

resul ts()
=> ( dc tran ac )

Returns the list of results available.

results( ?resultsbir "./psf" )

Returns a list of results stored at the location . / psf.
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selectResult

sel ectResult( S_resultsNanme [n_sweepVal ue])
=> o_results/nil

Description
Selects the results from a particular analysis whose data you want to examine.

The argument that you supply to this command is a data type representing the particular type
of analysis results you want. All subsequent data access commands use the information
specified with sel ect Resul t .

Note: Refer to the results command to get the list of analysis results that you can select.

Arguments
s_resul t sNane Results from an analysis.
n_sweepVal ue The sweep value you wish to select for an analysis.

Value Returned
o results Returns the object representing the selected results.

ni Returns ni | and an error message if there are problems
selecting the analysis.

Example

selectResult( "tran )

Selects the results for a transient analysis.

sweepVal ues(3.0 3.333333 3. 666667 4.0 4.333333 4.666667 5.0 )
sel ect Resul t ("tran" "3.333333")

The sweepVal ues command prints a list of sweep values.

The sel ect Resul t command selects a specific value for a transient analysis.

selectResult( "tran )

Selects the results for a transient analysis.
par amdnal ysi s("suppl y" ?start 3 ?stop 5 ?step 1.0/3)
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par anRun( " suppl y")
sel ectResult (( "tran car( sweepVal ues() )

Selects the data corresponding to the first parametric run.

Note: sel ect Resul t (* tran) would select the entire family of parametric data.
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sp

sp( x_ilndex x_jlndex [?result s _resultNane [?resultsDir t_resultsDir]] )

=> o_wavef or m ni

Description

Returns S-parameters for N port networks.

This command should be run on the results of the Spectre sp (S-parameter) analysis.

Arguments
X_1 1l ndex
X_j I ndex

s_resul t Name

t resultsDir

Value Returned
o_waveform
ni |

Example

s21 = sp(2 1)

s12 = sp(1l 2)
pl ot (s21 s12)

s11 = sp(1 1 ?result

August 2009

The i th index of the coefficient in the scattering matrix.
The j th index of the coefficient in the scattering matrix.

Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

Directory containing the PSF files (results). If you supply this
argument, you must also supply the resultName argument.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the

openResults command. The default is the current results
directory set by the openResults command.

Waveform object representing the S-parameter.

Returns ni | if there is an error.

?resultsbDir "./sinResult/psf")
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Returns the S-parameter s11 for results of S-parameter(sp) analysis stored at the location
./ si nResul t/ psf.
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sweepNames

sweepNanmes( [o_waveFor m
=> | _sweepNane/ ni l

Description

[?result s_resultName [?resultsDir t_resultsDir]] )

Returns the names of all the sweep variables for either a supplied waveform, a currently
selected result (via selectResult()) or a specified result.

Arguments

o_waveForm

s_resul t Name

t_resultsDir

Value Returned
| sweepName

ni |

Example

sel ect Resul t (" tran)

sweepNanes()
=> ( "TEMPDC' "tine" )

August 2009

Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srr Wave: XXXXX). When this argument
is used, the t_resultsDir and s_resultName arguments are
ignored.

Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

Directory containing the PSF files (results). If you supply this
argument, you must also supply the resultName argument.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the
openResults command. The default is the current results
directory set by the openResults command.

Returns a list of the sweep names.

Returns ni | and prints an error message if the sweep names
cannot be returned.
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Returns a list of sweep variables for the selected results. In this case, the return values
indicate that the data was swept over temperature and time.

sweepNanmes(?result ’'ac)
=> ("TEMPDC' "freq")

sweepNanes()
= ("TEMPDC' "tine")

w = VT("/vout")

sweepNames( w )

=> ( Ilrll Ilti rTe")

Returns the sweep variables for the waveform w.
sweepNames(?result ’ac ?resultsDir "./test/psf")
=> ("TEMPDC' "freq")

Returns the sweep variables for the results of the ac analysis stored at the location . / t est /
psf.
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sweepValues

sweepVal ues( [o_waveForm )
=> | _sweepVal ues/nil

Description

Returns the list of sweep values of the outermost sweep variable of either the selected results
or the supplied waveform. This command is particularly useful for parametric analyses.

Arguments

o_waveForm Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Value Returned
| _sweepVal ues Returns the list of sweep values.

ni | Returns ni | and an error message if the list of sweep values
cannot be returned.

Example

sweepVal ues()
=> ( -50 -15 20 55 90.0 )

Returns a list of sweep values for the selected results. In this case, the return values indicate
the temperature over which the data was swept.
w = VT("/vout")

sweepNanmes( w )
= ( "r" "tine" )

sweepVal ues( w )
=> ( 2000 4000 6000 )

Returns a list of sweep values for the wave w. In this case, the return values indicate the
resistance over which the data was swept.
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sweepVarValues

sweepVar Val ues( [t_varNane] [?result s_resultName [?resultsDir t_resultsDir]]

=> | _sweepNane/ ni l

Description

Returns the list of sweep values for a particular swept variable name. This command is
particularly useful for parametric analyses.

Arguments

t _var Name

s_resul t Name

t_resultsDir

Value Returned
| sweepVal ues

ni |

Example

sel ect Resul t (" tran)
sweepNanes()

Name of the specific variable from which the values are
retrieved.

Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

Directory containing the PSF files (results). If you supply this
argument, you must also supply the resultName argument.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the
openResults command. The default is the current results
directory set by the openResults command.

Returns the list of sweep values.

Returns nil and an error message if the list of sweep values
cannot be returned.

=> ("TEMPDC' "Vsupply" "tine")

sweepVar Val ues(" TEMPDC")
=> (0 32)

August 2009
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sweepNanmes(?result ’ac)
=> ("TEMPDC' "Vsupply" "freq")

sweepVar Val ues( " Vsuppl y"* ?resul t
=> (5 12 15)

sweepNames(?result "ac ?resultsDir "./sinResult/psf")
=> ("TEMPDC' "freq")

sweepVar Val ues(" TEMPDC' ?result 'ac ?resultsDir "./sinmResult/psf")
=> (-15 20 55)

ac)

August 2009 183 Product Version 6.1.3



OCEAN Reference
Data Access Commands

\Y

v( t_net [?result s_resultName [?resultsDir t_resultsDir]] )

=> o_waveformnil

Description

Returns the voltage of the specified net.

Arguments
t _net

s_resul t Name

t resultsDir

Value Returned

o_waveform

nil

Example

sel ect Resul t (' tran)
v( "/ net56" )

Name of the net.

Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

Directory containing the PSF files (results). If you supply this
argument, you must also supply the resultName argument.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the
openResults command. The default is the current results
directory set by the openResults command.

Returns a waveform object. A waveform object represents
simulation results that can be displayed as a series of points on
a grid. (A waveform object identifier looks like this:

srr\ave: XXXXX.).

Returns an error message and ni | if there is a problem.

Returns the voltage for net 56.

ocnPrint( v( "/net56" ) )

August 2009
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Prints tabular information representing the voltage for net 56.

ocnPrint( v( "net5" ?result 'dc ) )

Prints the voltage of net 5 with respect to the dc swept component.

ocnPrint( v( "net5" ?resultsDir "./test2/psf" ?result 'dc ) )

Prints the voltage of net 5 with respect to dc for the results from a different run (stored in
t est 2/ psf).
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VSwWr

vsw ( x_index [?result

=> o_waveformnil

Description

s_resultNanme [?resultsDir t_resultsDir]] )

Computes the voltage standing wave ratio.

This function is a higher level wrapper for the OCEAN expression

(1 + mag( s( x_index x_index ))) / (1 - mag( s( x_index x_index )))

This command should be run on the results of the Spectre sp (S-parameter) analysis.

Arguments
X_i ndex

s_resul t Name

t resultsDir

Value Returned
o_waveform
nil

Example

plot( vsw(2) )
vswl = vsw (1 ?result

August 2009

"sp" ?resultsDir

Index of the port.

Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

Directory containing the PSF files (results). If you supply this
argument, you must also supply the resultName argument.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the

openResults command. The default is the current results
directory set by the openResults command.

Waveform object representing the voltage standing wave ratio.

Returns an error message or ni | if there is a problem.

"./sinmResul t/psf")
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Returns the voltage standing wave ratio value at port 1 for the results of S-parameter(sp)
analysis stored at the location . / si nResul t/ psf.
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Zm

zm( x_index [?result s_resultNane [?resultsDir t_resultsDir]] )
=> o_waveformnil

Description
Computes the port input impedance.

The zmfunction is computed in terms of the S-parameters and the reference impedance. This
function is a higher level wrapper for the OCEAN expression

(1 + s( x_index x_index )) / (1 - s( x_index x_index ))
* or( zref( x_index ) 50)

This command should be run on the results of the Spectre sp (S-parameter) analysis.

Arguments

X_i ndex Index of the port.

s_resul t Name Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

t _resultsDir Directory containing the PSF files (results). If you supply this

argument, you must also supply the resultName argument.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the
openResults command. The default is the current results
directory set by the openResults command.

Value Returned

o_waveform Waveform object representing the port input impedance.
ni | Returns an error message and ni | if there is a problem.
Example

plot(zn(2))

znml = zm(1 ?result "sp" ?resultsDir "./sinmResult/psf")
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Returns input impedance at port 1 for results of S-parameter (sp) analysis stored at the
location ./ si nmResul t/ psf.
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zref

zref ( x_portindex [?result s_resultName [?resultsDir t_resultsDir]] )
=> f _i npedance/ ni |

Description

Returns the reference impedance for an N-port network.

This command should be run on the results of the Spectre sp (S-parameter) analysis.

Arguments

X_portlndex Index of the port.

s_resul t Name Results from an analysis. When specified, this argument will only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

t resultsDir Directory containing the PSF files (results). If you supply this

argument, you must also supply the resultName argument.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the
openResults command. The default is the current results
directory set by the openResults command.

Value Returned

f i npedance Reference impedance.
ni Returns an error message and ni | if there is a problem.
Example

Zref = zref(2)
zrefl = zref (1 ?result "sp" ?resultsDir "./sinmResult/psf")

Returns the reference impedance at port 1 for the results of S-parameter(sp) analysis stored
at the location. / si nResul t / psf.

August 2009 190 Product Version 6.1.3



Ocean Reference

Plotting and Printing Commands

This chapter contains information on the following plotting and printing commands:

addSubwindow

addSubwindowTitle
addTitle
addWaveLabel

addWindowLabel

clearAll

clearSubwindow

currentSubwindow

currentWindow

dbCompressionPlot

dcmatchSummary

deleteSubwindow

deleteWaveform

displayMode

getAsciiWave

graphicsOff
graphicsOn

hardCopy
hardCopyOptions

ip3Plot
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s newWindow

®m  nhoiseSummary

m  ocnPrint

m  ocnSetAttrib

= ocnYvsYplot

= plot

= plotStyle

= pzPlot

®  pzSummary

m  removelLabel

n report
m xLimit
m yLimit

This chapter also includes a topic, Plotting and Printing SpectreRF Functions in OCEAN .
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addSubwindow

addSubwi ndow()
=> Xx_subwi ndowl D/ ni |

Description

Adds a subwindow to the current Waveform window and returns the number for the new
subwindow, which is found in the upper right corner.

Arguments

None.

Value Returned
X_subwi ndowl D Returns the window ID of the new subwindow.

ni | Returns ni | and an error message if there is no current
Waveform window.

Example

addSubwi ndow()
=>3

Adds a new subwindow to the Waveform window.
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addSubwindowTitle

addSubwi ndowTi tl e( x_wi ndowtitl e)
=1t / nil

Description

Adds a title to the current subwindow in the active window. The current subwindow is defined
using the cur r ent Subwi ndowcommand.

Arguments
X_wi ndowtitle

User-defined title for the subwindow.

Value Returned

t The user-supplied name of the current subwindow.
ni Returns ni | if the title is not created.

Example

addSubwi ndowTi tl e( "waveform 2")

==t

Adds the title wavef or m 2 to the selected subwindow.
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addTitle

addTitle( x_wi ndowtitle)
=1t / nil

Description

Adds a title to the current active OCEAN window. The current window is defined using the
cur rent W ndow command.

Arguments
X _wi ndowtitle

User-defined title for the window.

Value Returned

t The user-supplied name of the current window.
ni Returns ni | if the title is not created.
Example

addTitl e( “waveform 1” )

==t

Adds the title wavef or m 1 to the selected window.
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addWavelLabel

addWavelLabel ( x_wavel ndex | _|ocation t_label [?textOffset | _textOffset]
[?color x_color] [?justify t_justify] [?fontStyle t_fontStyle]
[ ?hei ght x_height] [?orient t_orient] [?drafting g_drafting]
[ 7over Bar g_overbar])
=> s _|abel I d/nil

Description

Attaches a label to the specified waveform curve in the current subwindow.

Arguments
X_wavel ndex Integer identifying the waveform curve.

| location List of two waveform coordinates that describe the location for
the label.

t | abel Label for the waveform.

| textOffset An offset of the label from | _| ocat i on, in screen units of the
current subwindow. If | _t ext Of f set is not specified, it
defaults to 0: 0 and the label is displayed at the location. If
| _textOf fset isspecified, the label is offset from the location
and a directional arrow is drawn from the label to the location. For
example, if the offset is specified as 0: 20, the label is drawn 20
units above the location and a directional label is drawn from the
label to the location. This feature is useful to label points on a
waveform and not obstruct the waveform.

x_col or Label color specified as an index in the technology file.
Default value: 10

t justify Justification, which is specified as " upper Left ",
"centerLeft", "l owerLeft","upperCenter",
"centerCenter”,"l owerCenter"”, "upper R ght",
"centerRight",or"l ower R ght".
Default value: " | ower Lef t "

t fontStyle Font style, which is specified as " eur oSt yl e", " got hi c",
"mat h", "roman","script","stick","fixed",
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"swedi sh","raster",or"m | Spec".
Default value: the font style of the current subwindow

Xx_hei ght Height of the font.
Default value: the font height of the current subwindow

t_orient Orientation of the text, specified as either " R0" or " R90" .
Default value: " R0"

g_drafting Boolean that specifies whether the label stays backwards or
upside-down. If set to t , a backwards or upside-down label is
displayed in a readable form. If set to ni | , a backwards or
upside-down label stays the way it is.
Default value: t

g_over bar Boolean that specifies whether underscores in labels are
displayed as overbars. If set to t , underscores in labels are
displayed as overbars. If set to ni | , underbars are displayed as
underbars.
Default value: ni |

Value Returned

s |l abelld Returns an identification number for the waveform label.

ni | Returns ni | if there is an error.

Example

addWavelLabel ( 1 list( 0 0.5 ) "R5G =" )

Attaches the "R5 = " label to the specified coordinates on waveform curve 1.
addWavelLabel ( 2 list( 0 0.5) "R 6 =" ?textOfset 0:20 ?justify "lowerCenter"

?fontStyle "roman" ?height 10 2orient "R20" 2drafting t ?overbar t)

Attaches the label "R6 = " to the specified coordinates on waveform curve. The label
specifications are as follows: Justification — | ower Cent er, Font Style — r oman, Font Height
— 10, and Orientation — R20.

The label will be displayed in a readable form. The underscore in the label will be displayed
as an overbar.

August 2009 197 Product Version 6.1.3



Ocean Reference
Plotting and Printing Commands

addWindowLabel

addW ndowlLabel ( | _| ocation t_I abel )
=> s | abel I d/nil

Description

Displays a label in the current subwindow. The location for the label is specified with a list of
two numbers between 0 and 1.

Arguments

| location List of two waveform coordinates that describe the location for
the label.
Valid values: 0 through 1

t | abel Label for the waveform.

Value Returned

s | abelld Returns an identification number for the subwindow label.
ni | Returns ni | if there is an error.
Example

| abel = addW ndowLabel ( list( 0.75 0.75 ) "test" )

Adds the t est label to the current subwindow at the specified coordinates and stores the
label identification number in | abel .

August 2009 198 Product Version 6.1.3



Ocean Reference
Plotting and Printing Commands

clearAll

clearAll ()
=1t / nil

Description

Erases the contents of the current Waveform window and deletes the waveforms, title, date
stamp, and labels stored in internal memory.

Arguments

None.

Value Returned
t Returns t if the waveform information is deleted.

ni | Returns ni | and an error message if there is no current
Waveform window.

Example

clearAl ()
=>t

Erases the contents of the current Waveform window.
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clearSubwindow

cl ear Subwi ndow()
=1t / nil

Description

Erases the contents of the current subwindow.

Arguments

None.

Value Returned

t Returns t if the contents of the subwindow are erased.
ni Returns ni | and an error message otherwise.
Example

cl ear Subwi ndow()

==t

Erases the contents of the current subwindow.
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currentSubwindow

current Subwi ndowm x_subwi ndow )
=1t / nil

Description

Specifies x_subwi ndow as the current subwindow.

Arguments

X_subwi ndow Number of the subwindow, found in the upper right corner, that is
to become the current subwindow.

Value Returned

t Returns t when the subwindow is setto x_subwi ndow.
ni | Returns ni | if there is an error.
Example

current Subwi ndowm 2 )

Specifies subwindow 2 as the current subwindow.
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currentWindow

current Wndow( w_wi ndowl d )
=> w_wi ndowl d/ ni |

Description

Specifies w_wi ndowl d as the current Waveform window.

Arguments

w_wi ndowl d Waveform window ID.

Value Returned

w_wi ndowl d Returns the current Waveform window ID.
nil Returns ni | and an error if the current window cannot be set.
Example

current Wndow( w ndow 2) )

Specifies window 2 as the current Waveform window.
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dbCompressionPlot

dbConpr essi onPl ot (0_wave x_harnoni ¢ x_extrapol ati onPoi nt
[ ?conpression x_conpressi on] )
=1t / ni

Description

Plots the nth compression point plot. The x_compression argument is optional and defaults
to 1 for 1dB compression, if omitted.

This command should be run on the results of the Spectre swept pss analysis.

Arguments
o_wave The waveform for which to plot the compression.
X_har moni c Harmonic frequency index.

X_extrapol ati onPoi nt
The extrapolation point.

X_conpressi on

The amount of dB compression.
Default value: 1

Value Returned

t Returns t if the point is plotted
ni | returns ni | if there was an error
Example

dbConpressi onPlot (v("/Pif") 2 -25)

Plots a1 dB compression point plot for the waveformv("/ Pi f").
dbConpressi onPl ot (v("/Pif") 2 -25 ?conpression 3)

Plots a 3 dB compression point plot for the waveform v("/ Pi f").
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dcmatchSummary

dcmat chSunmary([ ?resul tsDir t_resultsDir] [?result S resultNane]
[?output t_fileName | p_port] [?paranVal ues | n_paranval ues]
[ ?devi ceType | s_deviceType] [?variations |s_variations]
[?includelnst It _includelnst] [?excludelnst |t_excludelnst]
[?truncateData n_truncateData] [?truncateType s_truncateType]
[ ?sort Type | s_sortType])
=>t fileName/p_port/nil

Description

Prints a report showing the mismatch contribution of each component in a circuit. If you
specify a directory with resultsDir, it is equivalent to temporarily using the openResul t s
command. The dcnmat chSummar y command prints the results for that directory and resets
the openResul t s command to its previous setting. If you specify a particular result with
resul t Name, it is equivalent to temporarily using the sel ect Resul t command on the
specified results. The dcrmat chSunmmar y command prints the results and resets the

sel ect Resul t command to its previous setting.

This command should be run on the results of the Spectre dcmatch analysis.

Arguments

t_resultsDir The directory containing the dcmatch-analysis results.

S resul t Name Results from an analysis for which you want to print the
dcmatchSummary report.

t_fil eName File in which to write the information. The dcmatchSummary
command opens the file, writes to the file and closes the file. If
you specify the filename without a path, the dcmatchSummary
command creates the file in the directory pointed to by your Skill
Path. To find out what your Skill path is, t ype
get Ski | | Pat h() atthe OCEAN prompt.

p_port Port (previously opened with out f i | e) through which to
append the information to a file. You are responsible for closing
the port. See the outfile command for more information.

| n_par anval ues List of values for swept parameters at which the

dcmatchSummary is to be printed. In case there is just one
swept parameter the value can be specified as is.
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| s_deviceType

| s_variations

It _includel nst

|t _excl udel nst

Xx_truncat eDat a

s_truncateType

August 2009

List of device type strings to be included. Valid values are a list
of strings or " al | or a single device name. Default value is
“all.

An association list containing the device name and the
associated variations to print. You can also specify the value ‘all
to print all available variations for a device. Default valueis‘ al | .
For Example:’ ( (“bsi nBv3” (“sigmQut”
“sigmaVth”)) (“resistor” (“sigmQut”))

List of instance name strings to definitely include in the
dcmatchSummary.

List of instance name strings to exclude in the dcmatchSummary.

Specifies a number that the truncateType argument uses to
define the components for which information is to be printed.

Specifies the method that is used to limit the data being included
in the report

SampleValues
Description for
truncateData

Valid
Values

'top Saves information for the 10
number of components specified
with truncateData. The
components with the highest
contributions are saved.

relative Saves information for all 1.9n
components that have a higher
contribution than truncateData *
maximum. Where maximum is
the maximum contribution
among all the devices of a given

type
‘absolute  Saves information for all the 0.1
components in the selected set

whose contribution are more
than truncateData.
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‘none Saves information for all the Not required
components.
| s_sortType Specifies how the printed results are to be sorted. The valid

values are nil, 'name, ’output.

Value Returned

t_fil eName Returns the name of the port.

p_port Returns the name of the file.

ni | Returns ni | and an error message if the summary cannot be
printed.

Example

dcmat chSummary( ?result ' dcmatch-nine )

Prints a report for non-swept DC-Mismatch analysis.

dcmat chSummary( ?resul tsbDir "/usr/simul ation/| owpass/ spectre/ schematic" ?result
" dcmat ch)

Prints a report for non-swept DC-Mismatch analysis for the results from a different run (stored
in the schematic directory).

dcmat chSummary( ?resul tsDir "/usr/simnul ation/| owpass/ spectre/ schematic" ?result
"dcmat ch ?par anval ues * (25) )

Prints a report for swept DC-Mismatch analysis at swept parameter value of 25.

dcmat chSunmmary( ?result dcratch-mne ?output "./summary.out")

Prints a report for non-swept DC-Mismatch analysis in the output file sunmary. out .

dcmat chSunmar y( ?par anval ues 25 ?devi ceType "bsi nBv3" ?variations ' (("bsinBv3"
("sigmaQut "sigmaVth" )))

Prints a report for swept DC-Mismatch analysis at swept parameter value of 25 for bsim3v3
deviceType and sigmaOut and sigmaVth variations.

dcmat chSunmar y( ?par anval ues 25 ?truncateType 'top ?truncatebData 1)

Prints a report for swept DC-Mismatch analysis at swept parameter value of 25 printing only
the component having the highest contribution.

dcmat chSunmar y( ?par anval ues 25 ?sort Type 'nane )
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Prints a report for swept DC-Mismatch analysis at swept parameter value of 25 sorted on
name.
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deleteSubwindow

del et eSubwi ndow()
=1t / nil

Description

Deletes the current subwindow from the current Waveform window.

Arguments

None.

Value Returned

t Returns t if the current subwindow is deleted.

ni Returns ni | and an error message if there is no current
subwindow.

Example

del et eSubwi ndow()

=> t

Deletes the current subwindow from the Waveform window.
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deleteWaveform

del etevaveform {x_index | all_string } )
=1t / nil
Description

Deletes the specified waveform curve or all the waveform curves from the current subwindow
of a Waveform window.

Arguments

X_index Integer identifying a particular waveform curve.

all_string The string "al | " specifying that all waveform curves are to be
deleted.

Value Returned

t Returns t if the curves are deleted.

ni | Returns ni | and an error message if the curves are not deleted.

Example

del et eVavefornm( "1 )
=>t

Deletes waveform 1 from the current subwindow.

del et eVaveform( "all™ )
==t

Deletes all the curves from the current subwindow.

August 2009 209 Product Version 6.1.3



Ocean Reference
Plotting and Printing Commands

displayMode

di spl ayMode( t_mode )
=1t / nil

Description

Sets the display mode of the current subwindow.

Arguments

t _node String representing the display mode for the subwindow.
Valid values: stri p,smth, orconposite

Value Returned

t Returns t when the display mode of the subwindow is set.

ni Returns ni | and an error message if the display mode cannot
be set.

Example

di spl ayMode( "conposite" )
==t

Sets the current subwindow to display in conposi t e mode.
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getAsciiWave

get Ascii Wave( t_filename x_xColum x_yColum [x_xskip] [x_yskip])
=> o_wave/nil

Description

Reads in an Ascii file of data and generates a waveform object from the specified data. The
X-axis data must be real numbers. The Y-axis data can be real or complex values. Complex
values are represented as (real imag) orconpl ex(real inag). This function skips

blank lines and comment lines. Comments are defined as lines beginning with a semicolon.

Arguments

t_filename The name of the Ascii file to be read in.

X_xCol umm The column in the data file that contains the X-axis data.
Xx_yCol umn The column in the data file that contains the Y-axis data.
X_xskip The number of lines to skip in the X column.

X_yskip The number of lines to skip in the Y column.

Value Returned

0_wave The DRL waveform object
ni Returns ni | if the function fails.
Example

get Asci i Wave("~/nydatafile.txt " 1 2 )
=> srr\Wave: 32538648

Reads in an ascii file ~/ nydat af i | e. t xt , which has x-axis data in the first column and y-
axis data in the second column, and returns a DRL waveform object.

get Asci i Wave("~/nydatafile.txt " 1 2 ?xskip 1 ?yskip 2)

=> srr\\ave: 32538656

Reads in an ascii file ~/ nydat af i | e. t xt , which has x-axis data in the first column and y-
axis data in the second column and skips 1 line in the xcol umm and 2 lines in the ycol um,
and returns a DRL waveform object.
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graphicsOff
graphi csO f ()

=t / nil
Description
Disables the redrawing of the current Waveform window.
You might use this command to freeze the Waveform window display, send several plots to
the window, and then unfreeze the window to display all the plots at once.
Arguments

None.

Value Returned
t Returns t if redrawing is disabled.

ni l Returns ni | if there is an error, such as there is no current
Waveform window.

Example

gr aphi csOf f ()
==t

Disables the redrawing of the Waveform window.
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graphicsOn

gr aphi csOn()
=1t / ni

Description

Enables the redrawing of the current Waveform window.

Arguments

None.

Value Returned
t Returns t if redrawing is enabled.

ni | Returns ni | if there is an error, such as there is no current
Waveform window.

Example
gr aphi csOn()
=> t

Enables the redrawing of the current Waveform window.
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hardCopy

har dCopy(w_wi ndowl d)
=1t / nil

Description

Sends a Waveform window plot to a printer or a file. To plot to a printer specify a printer name
using the ?hcPr i nt er Name argument of the har dCopy Opt i ons command. To plot to afile,
specify a file name using the ?hcQut put Fi | e argument of the har dCopyOpt i ons
command.

Note: You must first set any plotting options with the hardCopyOptions command.

Arguments
w_wi ndowl d The window ID of the waveform window whose plot is to be sent

to a printer or a file. The default value is the window ID of the
current window.

Value Returned

t Returns t if successful.

nil Returns ni | if there is an error.
Example

har dCopy/()

=t

Sends a waveform plot to the printer or to a file.
w = newW ndow()

plot(v("/vout"))

har dCopy (w)

Sends the waveform plot of wto the printer or to a file.
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hardCopyOptions

har dCopyOpt i ons( [ ?hcCopyNum x_hcCopyNum [ ?hcOFfset Hei ght x_hcOf f set Hei ght ]
[?hcOFfsetWdth x_hcOf fsetWdth] [?hcOrientation s_hcOrientation]
[ ?hcQutputFile g_hcQutputFile] [?hcPrinterName s_hcPrint er Name]
[?hcTrmpDir t _hcTnpDir] )
=> g _value / nil

Description
Sets Waveform window hardcopy plotting options.

The option takes effect for any Waveform window or subwindow that is opened after the
option is set.

Arguments

X_hcCopyNum The number of copies to plot.
Valid values: any positive integer
Default value: 1

X_hcOf f set Hei ght The vertical margin.
Valid values: any positive integer
Default value: 0

X _hcOf fset W dt h The horizontal margin.
Valid values: any positive integer
Default value: 0

s _hcOrientation The plot orientation.
Valid values: " portrait,’ | andscape, ' automatic

Default value: ' aut omati c
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g_hcQutputFile Name of the output file. The output file can be created in one of
the following file formats:

= BMP - Windows Device Independent Bitmap (. bnp)
s PNG - Portable Network Graphics(. png)
m  PS - PostScript (. ps)
m  TIFF — Tagged Image File Format (. ti f)
Valid values: a string or ni |
Default value: ni |
S_hcPrint er Name The name of the printer.
Valid values: a string or ni |
Default value: ni |

t _hcTnpDir The name of a temporary directory to be used for scratch
space.

Valid values: name of a temporary directory

Default value: "/ usr/t np"

Value Returned

g_val ue Returns the new value of the option.
ni Returns ni | if there is an error.
Example

har dCopyQpt i ons( ?hcNunCopy 1 )

Plots one copy of the window or subwindow.
har dCopyOpt i ons(?hcNunCopy 3 ?hcQutputFile "nyQutFil e. bnp")

Plots three copies of the window or subwindow and sends them to the file myQut Fi | e. bnp.

har dCopyOpt i ons(?hcNunmCopy 2 ?hcOrientation "portrait ?hcQutputFile
"nyQutfile.png")

Plots 2 copies of the window in port r ai t orientation and sends them to the file
nyQut Fi | e. png.
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ip3Plot

i p3Pl ot ( o_wave x_sigHarnonic x_refHarnonic x_extrapol ati onPoi nt )
=1t / nil

Description

Plots the IP3 curves.

This command should be run on the results of the Spectre swept pss and pac analysis.
Refer to the “Simulating Mixers” chapter of the Virtuoso Spectre Circuit Simulator RF
Analysis User Guide for more information on ip3Plot.

Arguments

o_wave Waveform for which to plot the ip3.

X_si gHar nmoni c
Index of the third order harmonic.

x_ref Harmoni c
Index of the first order (fundamental) harmonic.

X_extrapol ati onPoi nt
Extrapolation point.

Value Returned

t Returns t if the curves are plotted.
ni | Returns ni | if there is an error.
Example

i p3Pl ot (v("/net28") 47 45 - 25)
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newWindow

newwW ndow( )
=> w_wi ndowl D/ ni |

Description

Creates a new Waveform window and returns the window ID.

Arguments

None.

Value Returned
w_wi ndowl d Returns the window ID of the new Waveform window.

ni Returns ni | and an error message if the new Waveform window
cannot be created.

Example

newW ndow( )
=> w ndow: 3

Creates a new Waveform window that is numbered 3 in the upper right corner.
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noiseSummary

noi seSummary(s_type [?result s_resultName [?resultsDir t_resultsDir]]
[?frequency f_frequency] [?weight f_weight] [?output t_fileName | p_port]
[ ?noi seUnit t_noiseUnit] [?truncateData x_truncat eDat a]
[?truncat eType s_truncateType] [?digits x_digits]
[ ?percent Deci mal s x_percent Deci mal s] [?fromf_from [?to f_to]
[ ?devi ceType | s_devi ceType] [?weightFile t_wei ghtFil e]
[ ?par amval ues | s_par anVal ues])
=> t_fileNanme/p_port/nil

Description
Prints a report showing the noise contribution of each component in a circuit.

This command should be run on the results of the Spectre noise analysis.

Arguments

s_type Type of noise-analysis results for which to print the report.
Valid values: spot , to specify noise at a particular frequency, or
I nt egr at ed, to specify noise integrated over a frequency
range.

s_resul t Name Results from an analysis. When specified, this argumentwill only
be used internally and will not alter the current result which was
set by the selectResult command. The default is the current
result selected with the selectResult command.

t resultsDir Directory containing the PSF files (results). If you supply this
argument, you must also supply the resultName argument.
When specified, this argument will only be used internally and
will not alter the current results directory which was set by the
openResults command. The default is the current results
directory set by the openResults command.

f _frequency Frequency value of interest.
f _wei ght Waveform representing the function with which the integral is
weighted.

Default value: 1. 0

t_fileName File in which to write the information. The noi seSunmary
command opens the file, writes to the file, and closes the file. If
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p_port

t _noiseUnit

X_truncat eDat a

s _truncateType

x_digits

X_percent Deci mal s

August 2009

you specify the filename without a path, the noi seSunmmary
command creates the file in the directory pointed to by your Skill
Path. To find out what your Skill path is, type get Ski | | Pat h()
at the OCEAN prompt.

Port (previously opened with out f i | e) through which to
append the information to a file. You are responsible for closing
the port. See the outfile command for more information.

Specifies the type of noise unit to be saved.
Valid values: " V22" for V*2/ Hz or
"V forV/sqrt( Hz )

Specifies a number that the t r uncat eType argument uses to
define the components for which information is to be printed.

Specifies the method that is used to limit the data being included
in the report.

Valid Description Sample
Values P Values
"top Saves information for the number of 10
components specified with
t runcat eDat a. The components
with the highest contributions are
saved.
"l evel Prints components which have noise 10u

contribution higher than that
specified by ?t r uncat eDat a.

"rel ative Prints components which have noise .1
contribution (percent) higher than
that specified by ?t r uncat eDat a.

'none Saves information for all the
components.

Number of significant digits with which the contributors are
printed.

Number of decimals printed for any relative contribution.
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f _from For integrated noise, the start value for frequency.

f to For integrated noise, the end value for frequency.
| s_deviceType

List of device type strings to be included.

Valid values: a list of strings or’ al |

t_weightFile Absolute or relative path of the file that contains information
about weights. This data is used to compute weighted noise. If
the values are provided for both parameters, wei ght and
wei ght Fi | e, the value for wei ght gets precedence.

| s_paranval ues List of values where each value co-relates to a specific sweep
variable name. This field must be used when the data is
parametric. The order of this list must coincide with the list
returned by the sweepNanes function excluding the frequency

variable.

Value Returned

t_fileName Returns the name of the port.

p_port Returns the name of the file.

ni Returns ni | and an error message if the summary cannot be
printed.

Example

noi seSunmmary( 'integrated ?result ’'noi seSweep-noise )

Prints a report for an integrated noise analysis.

noi seSunmary( 'integrated ?resultsDir
"/usr/simulation/l owass/spectre/schematic"
?result ’'noise)

Prints a report for an i nt egr at ed noise analysis for the results from a different run (stored
in the schenat i ¢ directory).

noi seSummary( ’'spot ?resultsDir
"/usr/simulation/l owass/spectre/schematic"
?result ’'noi se ?frequency 100M)

Prints a report for a spot noise analysis at a frequency of 100M
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noi seSunmary(’ i ntegrated ?truncateType 'none ?digits 10
?weightFile "./weights.dat")

Prints the weighted noise for an integrated noise analysis using information in the wei ght
file wei ght s. dat .

noi seSummary(’ i ntegrated ?output "./NoiseSuml" ?noiseUnit "V' ?truncateData 20
?truncateType 'top ?from 10 ?to 10M ?devi ceType list("bjt" "nos" "resistor"))

Prints a report for an integrated noise analysis in the frequency range 10- 10Mfor 20
components with deviceType bj t, nbs or r esi st or.
noi seSummary( 'integrated ?from1 ?to 100M ?truncateType 'top ?truncateData 20

?devi ceType "all ?noiseUnit "VA2" ?output "./filename.ns" ?paranval ues |ist(2.47e-
9)

Prints a report for an integrated noise analysis at a specific swept value.
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ocnPrint

ocnPrint( [?output t_filename | p_port] [?precision Xx_precision]
[ ?nunber Not ati on s_nunber Not ati on] [ ?nunfSpaces x_numSpaces] [?w dth

x_width] [?fromx_from [?to x_to] [?step x_step] [?linLog t_IlinLog]
o_waveforml [o_waveform2 ...] )
=t / nil

Description

Prints the text data of the waveforms specified in the list of waveforms.

If you provide a filename as the ?out put argument, the ocnPri nt command opens the file
and writes the information to it. If you provide a port (the return value of the SKILL outfil e
command), the ocnPri nt command appends the information to the file that is represented
by the port. There is a limitation of ocnPrint for precision. It works upto 30 digits for the
Solaris port and 18 digits for HP and AIX.

Arguments

t _filename

p_port

X_precision

s_nunber Not ati on

August 2009

File in which to write the information. The ocnPri nt command
opens the file, writes to the file, and closes the file. If you specify
the filename without a path, the OCEAN environment creates the
file in the directory pointed to by your Skill Path. To find out what
your Skill path is, type get Ski | | Pat h() atthe OCEAN prompt.

Port (previously opened with out f i | e) through which to
append the information to a file. You are responsible for closing
the port. See the outfile command for more information.

The number of significant digits to print. This value overrides any
global precision value set with the set up command.

Valid values: 1 through 16

Default value: 6

Note: To print the specified significant number of digits, ensure
that the value of the x_wi dt h argument is the same or greater
than the value of the x_pr eci si on argument.

The notation for printed information. This value overrides any
global format value set with the set up command.

Valid values: " suf fi x,’ engi neering,’ scientific,
''none

Default value: * suf fi x
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X_numSpaces

X_wi dt h

x_from
X_to
X_step

t_linLog

o_wavef orml

o_wavef orm2

Value Returned
t

ni |

August 2009

The format for each value is’ suf fi x: 1m 1u, 1n, etc.;
' engi neering: le- 3, le-6, le-9, etc.;’ scientific:
1. Oe-2, 1. 768e- 5' ¢ none.

The value ' none is provided so that you can turn off formatting
and therefore greatly speed up printing for large data files. For

the fastest printing, use the ' none value and set the ?out put

argument to a filename or a port, so that output does not go to
the CIW.

The number of spaces between columns.

Valid values: 1 or greater

Default value: 4

The width of each column.

Valid values: 4 or greater

Default value: 14

The start value at x axis for the waveform to be printed.

The end value at x axis for the waveform to be printed.

The step by which text data to be printed is incremented.
The scale to be used for printing.

Valid values: Li near, Log

Default value: Li near

Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srr\Wave: XXXXX.)

Additional waveform object.

Returns t if the text for the waveforms is printed.

Returns ni | and an error message if the text for the waveforms
cannot be printed.
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Example

ocnPrint( v( "/net56" ) )

=>t

Prints the text for the waveform for the voltage of net 56.

ocnPrint( vm( "/net56" ) vp( "/net56" ) )

=> t

Prints the text for the waveforms for the magnitude of the voltage of net 56 and the phase of
the voltage of net 56.

ocnPrint( ?output "nyFile" v( "net55" ) )

=>t

Prints the text for the specified waveform to a file named nyFi | e.

ocnPrint( ?output "./nmyQutputFile" v("netl") ?fromO0 ?to 0.5n ?step 0.1n )

Prints the text for the specified waveform from 0 to 0. 5n on the x axis in the incremental steps
of 0. 1n.
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ocnSetAttrib

ocnSet Attrib( [ ?XAxi sLabel xLabel] [ ?YAxi sLabel yLabel] [ ?XScal e xscal e] [?YScal e
yscale] [?XLimt xIlimt] [?YLimt ylimt] [?YRange yrange]

[?Origin origin] )
=1t / nil

Description

Sets the waveform window plotting attributes.

Arguments
XAxi sLabel

YAxi sLabel

XScal e

YScal e

XLim t

YLi m t

YRange

Origin

August 2009

Label (symbol or string) for the X axis in the waveform window.

Label (symbol or string) for the Y axis associated with the
stri pNunber and yNumber in the waveform window.

Scale of the X axis in the waveform window.
Valid values (symbols): * aut o,’ | og, and’ | i near

Scale of the Y axis associated with the st ri pNunber and
yNumber in the waveform window.
Valid values (symbols): * | og and ' | i near

Displays limits of the X axis in the waveform window.

Valid values: List of two numbers or * aut o (symbol).

The first number in the list indicates the minimum limit and the
second indicates the maximum limit.

" aut o sets the limit to autoscale.

Displays limits of the Y axis associated with the st r i pNunber
and yNumber in the waveform window.

Valid values: List of two numbers or ’ aut o (symbol).

The first number in the list indicates the minimum limit and the
second indicates the maximum limit.

" aut o sets the limit to autoscale.

Y range (integer) of the waveforms associated with the
stri pNunber and yNunber inthe waveform window.

Axes origin of the waveform window.
Valid values: List of two numbers.
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Note: The valid range for st r i pNumber is 1-20 and that for yNunber is 1-4.

Value Returned

t Returns t if the valus of all arguments are set successfully.

ni Returns ni | if one or more arguments fail to set as specified.

Example

ocnSet Attri b( ?XAxi sLabel ' XMWl abel ?YAxisLabel ’'YMyLabelt ?stripNunber 2
?yNunber 1)

=> t

Sets the X and Y axis labels to XMyl abel and YMyLabel , respectively.

ocnSet Attrib(?XScale "l og ?YScale '|linear ?stripNunber 2 ?yNunber 1)
=> t

Sets the scale of X and Y axisto | og and | i near , respectively.

ocnSet Attrib(?XScale "auto ?XLinmit '(3 7) ?YLinmit "auto ?stripNunmber 2 ?yNumber 1)
=> t

Sets the scale of X axis to autoscale. Sets the Y display limits to autoscale.
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ocnYvsYplot

ocnYvsYpl ot ([ ?wavex o_wavex ?wavey o_wavey] [?exprx o_exprx ?expry o_expry]
[?title | _titleList] [?color | _colorList])

=> wave/ nil

Description

Plots a wave against another wave or an expression against another expression.

This is currently supported for a family of waveforms generated from simple parametric
simulation results data. It is not supported for a family of waveforms generated from
parametric simulation with paramset, Corners or MonteCarlo results data.

Arguments

0_wavex

0_wavey

0_exprXx

0_expry

| titleList

| col orlLi st

Value Returned
wave

nil

August 2009

Reference wave against which the wave provided needs to be
plotted.

Wave to be plotted against the reference wave.

Reference expression against which the expression provided
needs to be plotted.

Expression to be plotted against the reference expression.

List of waveform titles. If the waveform is simple, only one label
will be required. If the waveform is param, a list of labels needs
to be provided.

List of waveform colors. If the waveform is simple, only one color

will be required. If the waveform is param, a list of colors needs
to be provided.

Returns the waveform specified.

Returns ni | if the plot could not be generated.
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Example

wy = VT("/vout")
wx = VT("/vin")
ex = "VI('/vin')"

ey = "VI('/vout')"
ocnYvsYpl ot (?wavex wx ?wavey wy ?titleList ' ("sinpleWave") ?colorlList "(3))

Plots wave wy against wave wx with the title being simpleWave and the color being 3.
ocnYvsYpl ot (?exprx ex ?expry ey ?titleList ’("sinpleWave") ?colorList "(3))

Plots expression ey against expression ex with the title being simpleWave and the color being
3.

August 2009 229 Product Version 6.1.3



Ocean Reference
Plotting and Printing Commands

plot

pl ot ( o_waveforml [o_waveform2 ...] [?yNunber | _yNunberList] [?expr | _exprList]
[ ?strip x_stripNunber ] )
=t / nil

Description

Plots waveforms in the current subwindow. If there is no Waveform window, this command
opens one.

Note: pl ot isimplemented as a macro and not as a SKILL function. Therefore, the functions
that expect a function name as an argument will not accept pl ot as a valid argument. For
example, the following call to the function appl y is not valid:

appl y(’ plot)

Arguments

o_wavef orml Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srr\Wave: XXXXX.)

o_wavef ornm Additional waveform object.

| _yNumber Li st List that specifies the Y axes where the waveforms are to be
plotted. The number of Y axes must match the number of
waveform objects specified.
Valid values: 1, 2, 3, and 4

| _exprlList List of strings used to give names to the waveform objects.

X_stripNumber An integer using which you can plot waveforms selectively on

different strips and subwindows. If you specify an integer, it is
used as the strip for all waveforms. To use the strip option for
multiple waveforms, you can specify a list of strip numbers.

/ Important

WaveScan does not support st ri pNunber.
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Value Returned

t Returns t if the waveforms are plotted.
ni Returns ni | and an error message if the waveforms cannot be
plotted.
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Example
plot(v( "/net56" ) )

Plots the waveform for the voltage of net 56.
plot( vnm( "/net56" ) vp( "/net56" ) )

Plots the waveforms for the magnitude of the voltage of net 56 and the phase of the voltage
of net 56.

plot( v( "QUT" ) i( "VFB" ) ?expr list( "voltage" "current"” ) )

Plots the waveforms, but changes one legend label from v(" OUT") to vol t age and
changes the other legend label fromi (" VFB") to current.

plot( v( "oQUT" ) i( "VFB" ) ?yNunber list( 12 ) )

Plots the waveforms v( "OQUT" ) andi ( "VFB" ) ontheY axes 1 and 2, respectively.

pl ot (wavel wave2 wave3 ?strip list(1 2 2))

Plots waveltostrip 1,andwave2 andwave3tostrip 2.
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plotStyle
plotStyle( S _style )

=t / nil
Description
Sets the plotting style for all the waveforms in the current subwindow.

If the plotting style is bar and the display mode is smi t h, the plotting style is ignored until
the display mode is setto st ri p or conposi t e.

Arguments
S style Plotting style for the subwindow.
Valid values: aut o, scat t er pl ot , bar, j oi ned
Argument Description
aut o The appropriate plotting style is
automatically chosen.
scatterpl ot Data points are not joined.
bar Vertical bars are drawn at each data

point that extend from the point to the
bottom of the graph.

j oi ned Each data point is joined to adjacent
data points by straight-line segments.

Value Returned

t Returns t if the plotting style is set.
ni Returns ni | and an error message if the plotting style is not set.
Example

plotStyle( "auto )
==t

Sets the plot style to aut o.
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pzPlot

pzPlot( [?resultsDir t_resultsDir] [?result S resultNanme] [?plot S toPlot]
[?freqgfilter f_fval] [?realfilter f_rval])
=t / nil

Description

Plots a report showing the poles and zeros of the network. If you specify a directory with
resul t sDi r, the pzPlot command plots the results for that directory. The S_t oPI ot
option can be used to plot only poles, only zeros or both poles and zeros information.

This command should be run on the results of the Spectre pz (pole-zero) analysis.

Arguments

t_resultsDir Directory containing the results. If you specify a directory with
resultsDir, the pzPlot command plots the results for that
directory.

S resul t Name Pointer to results from the analysis for which you want to plot the
report.

S toPl ot Use this option to plot only poles, only zeros or both poles and
zeros information.

Valid values: ’ pol es,’ zer os, ' pol esZer os.

f fval Maximum pole and zero frequency value to filter out poles and
zeros that are outside the frequency band of interest (FBOI) and
that do not influence the transfer function in the FBOI.

f_rval Real value which is used to filter out poles and zeros whose real

value are less than or equal to the value specified.

Value Returned
t Returns t if it plots a report.

ni | Returns ni | otherwise.
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Example

pzPl ot (?resultsDir "/usr/simulation/l owass/spectre/schematic" ?result

pz)

Plots a report for all the poles and zeros for the specified results.

pzPl ot (?resultsDir "/usr/simulation/lowass/spectre/schematic" ?plot ’poles)

Plots a report containing only poles for the specified results.
pzPlot( ?plot 'zeros ?realfilter -1.69e-01)

Plots a report for all those zeros whose real values are greater than the real value specified.
pzPl ot ( ?plot ’'poleszZeros ?freqfilter 2.6e-01)

Plots a report for all those poles and zeros whose frequency is within the frequency band of
interest (2.6e-01).
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pzSummary

pzSummary( [?resultsDir t_resultsDir] [?result S resultName]
[?print S_toPrint] [?freqfilter f_fval] [?realfilter f_rval] )
=t / nil

Description

Prints a report with the poles and zeros of the network. If you specify a directory with
resul t sDi r, the pz<Summary command prints the results for that directory. Use the
S toPri nt option to print only poles, only zeros or both poles and zeros information.

This command should be run on the results of the Spectre pz (pole-zero) analysis.

Arguments

t_resultsDir Directory containing the results. If you specify a directory with
resultsDir, the pzSummary command plots the results for that
directory.

S_resul t Name Pointer to results from the analysis for which you want to print the
report.

S toPl ot Use this option to plot only poles, only zeros or both poles and
zeros information.

Valid values: ’ pol es,’ zer os, ' pol esZer os.

f fval Maximum pole and zero frequency value to filter out poles and
zeros that are outside the frequency band of interest (FBOI) and
that do not influence the transfer function in the FBOI.

f _rval Real value which is used to filter out poles and zeros whose real

value are less than or equal to the value specified.

Value Returned
t Returns t if it prints a report.

nil Returns ni | otherwise.
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Example

pzSummary(?resultsDir "/usr/sinmulation/l owpass/spectre/schematic" ?result

pz)

Prints a report for all the poles and zeros for the specified results.

pzSummary(?resultsDir "/usr/sinmulation/l owass/spectre/schematic" ?print ’poles)

Prints a report containing only poles for the specified results.
pzSummary( ?print 'zeros ?realfilter -1.69e-01)

Prints a report for all those zeros whose real values are greater than the real value specified.

pzSummary( ?print 'polesZeros ?freqfilter 2.6e-01)

Prints a report for all those poles and zeros whose frequency is within the frequency band of
interest (2.6e-01).
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removelLabel

renmovelLabel ( | _id )
=1t / ni

Description

Removes the label, or all the labels identified in a list, from the current subwindow.

Arguments

| id List of labels to remove.

Value Returned

t Returns t when the label or labels are removed.
nil Returns ni | if there is an error.
Example

| abel = addW ndowLabel ( list( 0.75 0.75 ) "test" )

Adds the "t est " label to the current subwindow at the specified coordinates and stores the
label identification number in | abel .

renovelabel ( | abel )

Removes the label whose identification number is stored in | abel . In this case, the "t est "
label is removed.
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report

report([?output t_filename | p_port] [?type t_type] [?nane t_name]
[?param t _param [?format s_reportStyle] [?report s_reportStyle]
[ ?maxLi neW dt h char sPerLi ne])
=t / nil

Description

Prints a report of the information contained in an analysis previously specified with
sel ect Resul t.

You can use this command to print operating-point, model, or component information. If you
provide a filename as the ?out put argument, the r eport command opens the file and
writes the information to it. If you provide a port (the return value of the SKILL outfil e
command), the r eport command appends the information to the file that is represented by
the port.

Note: You can use the dat aTypes command to see what types of reports you can choose.
For Spectre® circuit simulator operating points, be sure to choose dcOp and opBegi n.

Arguments

t_filename File in which to write the information. The r eport command
opens the file, writes to the file, and closes the file. If you specify
the filename without a path, the OCEAN environment creates the
file in the directory pointed to by your Skill Path. To find out what
your Skill pathis, type get Ski | | Pat h() atthe OCEAN prompt.

p_port Port (previously opened with out f i | e) through which to
append the information to a file. You are responsible for closing
the port. See the outfile command for more information.

t _type Type of information to print, such as all bjts.

t_name Name of the node or component.

t _param Name of the parameter to print. It is also a list.

S _reportStyle Specifies the format of the output.

Valid values: spi ce and par anval Pai r
Default value: par anval Pai r
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char sPer Li ne

Value Returned

nil

Example

sel ect Resul t ( dcOp )

= >t
report ()

The spi ce format looks like this:

Namel value value value
Name2 value value value
Name3 value value value

Paraml Param?2 Param3

The par amval Pai r format looks like this:

Namel
Paraml=value Param2=value Param3=value

Name?2
Paraml=value Param2=value Param3=value

Name3
Paraml=value Param2=value Param3=value

Number of characters to be printed per line.

Returns t if the information is printed.

Returns ni | and an error message if the information cannot be

printed.

Prints all the operating-point parameters.

report( ?type "bjt" )

= >t

Prints all the bj t operating-point parameters.

report( ?type "bjt" ?param"ib" )

= >t

Prints the i b parameter for all bjts.

August 2009

240

Product Version 6.1.3



Ocean Reference
Plotting and Printing Commands

report( ?type "bjt" ?nane "/QL" ?param "ib" )

= >t

Prints the i b parameter for the bj t named QL.

report( ?output "nyFile" )

=>t

Prints all the operating-point parameters to a file named nyFi | e.
report( ?out put myAl readyOpenedPort )

==t

Prints all the operating-point parameters to a port named nyAl r eadyOpenedPor t .

The report () can also be used by providing the set of parameters as a list as follows:
Type : bsinBv3

Parans : cdg cgb gmids

report( ?type "bsim3v3" ?param "cdg" )

report( ?type "bsim3v3" ?param ’'( "cdg" "cgb" ) )

report( ?type "bsim3v3" ?param ’'( "cdg" "cgb" "gm" "ids"))

report( ?format 'spice ?maxLi neWdth 200 )
=>t

Prints the report in spice format wrapping at column 200.
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xLimit

xLimt( | _mnMax )
=t / nil

Description

Sets the X axis display limits for the current subwindow. This command does not take effect
if the display mode is setto smi t h.

Arguments

| _m nMax

Value Returned
t

nil

Example

xLimit( list( 1 100 ) )

==t

List of two numbers in waveform coordinates that describe the
limits for the display. The first number is the minimum and the
second is the maximum. If this argument is set to ni | , the limit
is set to aut o.

Returns t when the X axis display limits are set.

Returns ni | and an error message if the X axis display limits are
not set.

Sets the X axis to display between 1 and 100.
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yLimit

yLimt( | _m nMax [?yNunber x_yNunber] [?stripNunber x_stripNunber])
=1t / nil

Description

Sets the Y axis display limits for the waveforms associated with a particular Y axis and strip
in the current subwindow.

If you do not specify x_stri pNumber, the limits are applied when the subwindow is in
conposi t e mode.

Arguments

| _m nMax List of two numbers in waveform coordinates that describe the
limits for the display. The first number is the minimum and the
second is the maximum. If this argument is set to ni | , the limit
IS set to aut o.

X_yNunber Specifies the Y axis that will have limited display with the range
specified by | _m nMax.
Valid values: 1 through 4

X_stripNumber Specifies the strip in which the y display is to be limited as

specified by x _yNumber .
Valid values: 1 through 20

Value Returned
t Returnst if the Y axis display limits are set.

ni Returns ni | and an error message if the Y axis display limits
cannot be set.

Example

yLimt( list( 4.5 7.5 ) ?yNunber 1)
=> t

Sets Y axis 1 to display from 4. 5to 7. 5.
yLimt( list( 4.5 7.5 ) ?yNunber 1 ?stripNunber 3)
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Sets Y axis 1 to display from 4. 5to 7. 5 instri pNunber 3.

August 2009 244 Product Version 6.1.3



Ocean Reference
Plotting and Printing Commands

Plotting and Printing SpectreRF Functions in OCEAN

You can access SpectreRF functions in OCEAN by using the get Dat a function and then plot
or print them in OCEAN using the ocnPri nt and pl ot functions.

To take an example, after performing a spectre sp analysis in the Artist environment, click
Results — Direct Plot — S-param. In the S-Parameter Results form, select the function and
other options that you want to plot. Also, select the Add to Outputs option under the Plot
button. Then, click OK. The expression will be added to the Outputs pane of the Artist
environment. When all the desired expressions are created in the Outputs pane, use the
ADE — Session — Save Script command to create the OCEAN script for these plots.

To plot the expression in OCEAN, use the following command:

pl ot (<expression in Qutput pane>)

For example,
pl ot (Grax()) for Grax in S-parameter analysis

You can print the functions using the ocnPri nt command. For example:
ocnPrint( Grax() Kf() )

After a spectre sp noise analysis, use the following command to access the sp noise data.

sel ect Resul t ("sp_noi se")

A sample OCEAN script to help you print or plot NFmin (minimum noise figure), N F (noise
figure), and RN (noise resistance) results follows. Plotting NNR (normalized noise resistance)
is very similar to plotting RN.

; start ocean with Spectre as the as the sinulator

simul ator( ’spectre )

; speci fy design and nodel path

design( "/usrl/ mt4/ nyhore/ simul ati on/ nyckt/schematic/netlist/myckt.c")

pat h( "/ usr 1/ mt 4/ nyhone/ nodel s" )

specify analysis used: sp with noise

anal ysi s(’sp ?start "100M ?stop "10G' 7?donoi se "yes"

?oprobe "/ PORT1" ?i probe "/ PORTO" )

; set design variabl es

desVar ( "r2" 37)

desVar ( "r1" 150)

;set tenperature

temp( 25)

;run sp noi se analysis with the above desVar |ist.

run()
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printf("\n simulation has finished.")
printf("\n selecting sp noise results")
sel ect Resul t ("sp_noi se")

printf("\n print NFmin and plot NF")
NFm n = get Dat a(" NFni n")

NF = get Dat a(" NF")

ocnPrint( NFmn )

plot( NF)

printf("\n plot Rn")

Rn = getData("RN' ?result "sp_noise")
plot( Rn ?expr "( "Rn" ) )

exit

For more information, see the section Periodic Noise Analysis and the appendix Plotting
Spectre S-Parameter Simulation Data in the Virtuoso Spectre Circuit Simulator RF
Analysis User Guide.

For more information on these functions, click these links: getData, sp, ocnPrint,and plot.
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OCEAN Aliases

The aliases in this chapter provide you with shortcuts to commonly used pairs of commands.
By default, these aliases operate on results previously selected with selectResult. However,
you can also use an alias on a different set of results. For example, to specify a different set
of results for the vmalias, use the following syntax.

vim( t_net

[?result s_resultName] )

where s_r esul t Name is the name of the datatype for the particular analysis you want.

You can use the vmalias on results stored in a different directory as follows:

vim( t_net

[?resultsDir t _resultsDir] [?result s _resultNane] )

wheret resul t sDir is the name of a different directory containing PSF results, and
s_resul t Name is the name of a datatype contained in that directory. (If you specify another
directory witht _r esul t sDi r, you must also specify the particular results with

s _resul t Name.)
List of Aliases

Alias  Syntax Description

vm vim(t _net [ ?resultsDir Aliased to mag(v()) . Gets the
t _resultsDir][ ?result magnitude of the voltage of a net.
s_resul tnane] )=>0_waveform
nil

vdb vdb(t _net [ ?resultsDir Aliased to db20(v()) . Gets the
t _resultsDir][ ?result power gain in decibels from neti n
s_resul tname] )=>0_waveforn tonetout.
nil

vp vp(t _net [ ?resultsDir Aliased to phase(v()) . Gets the

t _resultsDir][ ?result
s _resul tnane] )=>0_waveform
ni |
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List of Aliases, continued

vr

vr(t _net [ ?resultsDir

t _resultsDir][ ?result

s _resul tnane] )=>0_waveform
nil

vi m(t _net [ ?resultsDir

t _resultsDir]][ ?result

s_resul tname] )=>0_waveform
nil

i Mt _conponent [ ?resultsDir

t _resultsDir][ ?result

s _resul t Nane])=>o0 waveform
nil

i p(t _conponent [ ?resultsDir

t _resultsDir]][ ?result

s_resul t Name] ) =>o0_wavef orn/
nil

ir(t_conponent [ ?resultsDir

t _resultsDir][ ?result

s _resul t Name] )=>0 wavef orny
nil

iimt_conponent [ ?resultsDir

t _resultsDir][ ?result

s_resul t Name] ) =>o0_wavef orny
nil

Aliased toreal (v()) . Gets the
real part of a complex number
representing the voltage of a net.

Aliased to i mag(v()) . Gets the
imaginary part of a complex
number representing the voltage of
a net.

Aliased to mag(i ()) . Gets the
magnitude of the AC current
through a component.

Aliased to phase(i ()) . Gets the
phase of the AC current through a
component.

Aliasedtoreal (i ()). Gets the
real part of a complex number
representing the AC current through
a component.

Aliased toi mag(i ()) . Gets the
imaginary part of a complex
number representing the AC current
through a component.
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10

Predefined and Waveform (Calculator)
Functions

This chapter contains information about the following functions. Some additional predefined
data access commands are described in the Virtuoso Analog Design Environment L
SKILL Language Reference.

m  Predefined Arithmetic Functions

abs

Q
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m  Waveform (Calculator) Functions

average

awvPlaceXMarker

awvPlaceYMarker
bif
bandwidth

clip
compare

compression

compressionVRI

compressionVRICurves

conjugate

convolve
cPwrContour

cReflContour

dbm

delay

deriv
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dft
ftbb

Q|

nl

dutyCycle
evmQAM
evmQpsk
eyeDiagram
flip

fourEval

re

E

freq_jitter
frequency

5 8

gainBwProd
gainMargin

3
c
X

g B

groupDelay

2

harmonic

harmonicFregList

harmonicList
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integ
intersect

n

5

nVRI

;

ipnVVRICurves
kf

53

n o

o
F
@}

0

shift

e

nc
overshoot
peak
peakToPeak
period_jitter
phase

phaseDeg
phaseDegUnwrapped

phaseMargin

phaseRad
phaseRadUnwrapped

pow
psd
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psdbb
pzbode
pzfilter

real
riseTime
rms
rmsNoise
root

rshift
sample
settlingTime

slewRate

spectralPower

spectrum

thd

unityGainFreqg
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Predefined Arithmetic Functions

Several functions are predefined in the Virtuoso® SKILL language. The full syntax and brief

definitions for these functions follows the table.
Predefined Arithmetic Functions

Synopsis Result

General Functions

addl(n) n+1

abs In

subl(n) n-1

exp(n) e raised to the power n

linRg(n_fromn_t o,
n_by)

I og(n)
logRg(n_fromn_t o,
n_by)

max(nl n2 .)
mn(nl n2 .)
nmod(x1 x2)

round(n)

sqrt(n)

Returns list of numbers in linear range from n_f r omto
n_toinn_by steps

Natural logarithm of n

Returns list of numbers in log10 range from n_f r omto
n_toinn_by steps

Maximum of the given arguments
Minimum of the given arguments

x1 modulo x 2, that is, the integer remainder of dividing
x1 by x2

Integer whose value is closest to n

Square root of n

Trigonometric Functions

si n(n)
cos(n)
tan(n)
asi n(n)
acos(n)

at an(n)

August 2009

sine, argument n is in radians
cosine

tangent

arc sine, result is in radians
arc cosine

arc tangent
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Predefined Arithmetic Functions

Synopsis Result

Random Number Generator

random( x) Returns a random integer between 0 and x-1. If random
is called with no arguments, it returns an integer that has
all of its bits randomly set.

srandon( x) Sets the initial state of the random number generator to x.
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abs

abs( n_number )
=> n_result

Description

Returns the absolute value of a floating-point number or integer.

Arguments

n_nunber Floating-point number or integer.

Value Returned

n_result The absolute value of n_nunber.

Example

abs( -209. 625)
=> 209. 625

abs( -23)
=> 23
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acos

acos( n_nunber )
=> f result

Description

Returns the arc cosine of a floating-point number or integer.

Arguments

n_nunber Floating-point number or integer.

Value Returned

f _result Returns the arc cosine of n_number.

Example

acos(0.3)
=> 1.266104
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addl

add1l( n_nunber )
=> n_result

Description

Adds 1 to a floating-point number or integer.

Arguments

n_nunber Floating-point number or integer to increase by 1.

Value Returned
n_result n_number plus 1.

Example

add1( 59 )
=> 60

Adds 1 to 59.
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asin

asin( n_nunber )
=> f result

Description

Returns the arc sine of a floating-point number or integer.

Arguments

n_nunber Floating-point number or integer.

Value Returned

f _result The arc sine of n_nunber.

Example

asin(0.3)
=> 0. 3046927
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atan

atan( n_nunber )
=> f result

Description

Returns the arc tangent of a floating-point number or integer.

Arguments

n_nunber Floating-point number or integer.

Value Returned

f _result The arc tangent of n_numnber.

Example

atan(0. 3)
=> 0. 2914568
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COS

cos( n_number )
=> f result

Description

Returns the cosine of a floating-point number or integer.

Arguments

n_nunber Floating-point number or integer.

Value Returned

f _result The cosine of n_nunber .

Example

cos(0.3)
=> 0. 9553365

cos(3.14/2)
=> 0. 0007963
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exp

exp( n_nunber )
=> f result

Description

Raises e to a given power.

Arguments

n_nunber Power to raise e to.

Value Returned

f _result The value of e raised to the power n_nunber.

Example

exp( 1)
=> 2.718282

exp( 3.0)
=> 20. 08554
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int
int( n_arg )
=> X _result

Description

Returns the largest integer not larger than the given argument.

Note: This function works on vector as well as waveform data. The function is applied to
individual elements of the vector and waveform data.

Arguments

n_arg A numeric value (which can be integer or floating point number).

Value Returned

Xx_result The value of the largest integer not larger than the value
specified by n_ar g.

Example

int( 3.01)
=> 3

int( 3.99 )
_>3
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linRg

linRg( n_fromn_to n_by )
=> | range/nil

Description

Returns a list of numbers in the linear range fromn_f r omto n_t o incremented by n_by.

Arguments

n_from Smaller number in the linear range.

n_to Larger number in the linear range.

n_by Increment value when stepping through the range.

Value Returned

| _range List of numbers in the linear range.
ni Returned if error.

Example

range = linRg(-30 30 5)

(-30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30)
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log

Il og( n_nunber )
=> f result

Description

Returns the natural logarithm of a floating-point number or integer.

Arguments

n_nunber Floating-point number or integer.

Value Returned

f _result The natural logarithm of n_nunber.

Example

log( 3.0 )
=> 1.098612
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logRg

logRg( n_fromn_to n_by )
=> | range/nil
Description
Returns a list of numbers in the log10 range fromn_f r omto n_t o advanced by n_by.

The list is a geometric progression where the multiplier is 10 raised to the 1/n_by power. For
example if n_by is 0.5, the multiplier is 10 raised to the 2nd power or 100.

Arguments

n_from Smaller number in the linear range.

n_to Larger number in the linear range.

n_by Increment value when stepping through the range.

Value Returned
| _range List of numbers in the linear range.
ni | Returned if error.

Example

| ogRg(1 1M 0. 5)
(1.0 100.0 10000.0 1000000. 0)
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max

max( n_numlL n_num2 [n_num3 .] )

=> n_result

Description

Returns the maximum of the values passed in. Requires a minimum of two arguments.

Arguments
n_numl
n_nun?

[n_nunB.]

Value Returned

n_result

Example

max(3 2 1)
= 3

max(-3 -2 -1)
= -1

August 2009

First value to check.
Next value to check.

Additional values to check.

The maximum of the values passed in.
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min

mn( n_numl n_nun2 [n_nunB .} )

=> n_result

Description

Returns the minimum of the values passed in. Requires a minimum of two arguments.

Arguments
n_numl
n_nun?

[n_nunB.]

Value Returned

n_result

Example

mn(l 2 3)
== 1]

mn(-1-2.0 -3)
= -3.0
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First value to check.
Next value to check.

Additional values to check.

The minimum of the values passed in.
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mod

nmod( Xx_integerl x_integer2 )
=> X _result
Description

Returns the integer remainder of dividing two integers. The remainder is either zero or has
the sign of the dividend.

Arguments
X_integerl Dividend.
X_integer?2 Divisor.

Value Returned

X_result The integer remainder of the division. The sign is determined by
the dividend.

Example

nod(4 3)

== 1]

August 2009 269 Product Version 6.1.3



Ocean Reference
Predefined and Waveform (Calculator) Functions

random

randonm( [x_numnber] )
=> X _result

Description
Returns a random integer between 0 and x_number minus 1.

If you call r andomwith no arguments, it returns an integer that has all of its bits randomly set.

Arguments

X_nunber An integer.

Value Returned

X _result Returns a random integer between 0 and x_nunber minus 1.

Example

random 93 )
=> 26
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round

round( n_arg )
=> X _result

Description

Rounds a floating-point number to its closest integer value.

Arguments

n_arg Floating-point number.

Value Returned

X_result The integer whose value is closestto n_ar g.
Example

round(1.5)

= 2

round(-1.49)

= -1

round(1. 49)

== 1]
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sin
sin( n_number )
=> f result

Description

Returns the sine of a floating-point number or integer.

Arguments

n_nunber Floating-point number or integer.

Value Returned

f _result The sine of n_nunber.

Example

sin(3.14/2)
=> 0. 9999997

sin(3.14159/ 2)
=> 1.0

Floating-point results from evaluating the same expressions might be machine-dependent.
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sqrt

sqrt( n_number )
=> f result

Description

Returns the square root of a floating-point number or integer.

Arguments

n_nunber Floating-point number or integer.

Value Returned

f _result The square root of n_nunber .

Example

sqrt( 49 )
= 7.0

sqrt( 43942 )
=> 209. 6235
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srandom

srandom( Xx_number )
=>t

Description

Sets the seed of the random number generator to a given number.

Arguments

X_nunber An integer.

Value Returned

t This function always returns t .

Example

srandon{ 89 )
=>t
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subl

subl( n_nunber )
=> n_result

Description

Subtracts 1 from a floating-point number or integer.

Arguments

n_nunber Floating-point number or integer.

Value Returned
n_result Returns n_number minus 1.

Example

subl( 59 )
=> 58

Subtracts 1 from 59.
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tan

tan( n_number )
=> f result

Description

Returns the tangent of a floating-point number or integer.

Arguments

n_nunber Floating-point number or integer.

Value Returned

f _result The tangent of n_nunber.

Example

tan( 3.0)
=> -0. 1425465
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Xor

xor( b_inl b_in2)

=> b _res

Description

Returns the XOR value of the boolean inputs.

Arguments
b inl
b_in2

Value Returned

b res

Example
xor(nil nil)
=> nil

xor (t nil)
=>t

xor (nil t)
=>t

xor(t t)
=> nil
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The first boolean input.

The second boolean input.

The resultant XOR value.

277

Product Version 6.1.3



Ocean Reference
Predefined and Waveform (Calculator) Functions

Waveform (Calculator) Functions

The calculator commands are described in this section.
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average

average( o_waveform)
=> n_aver age/ o_wavef or mMver age/ ni |

Description
Computes the average of a waveform over its entire range.

Average is defined as the integral of the expression f ( x) over the range of x, divided by the
range of x.

For example, if y=f (x), average(y)=

to

I f(x)dx
from

to— from

where f r omis the initial value for x and t o is the final value.

Arguments
o_waveform Waveform object representing simulation results that can be

displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Value Returned

n_aver age Returns a number representing the average value of the input
waveform.

o_wavef ormAver age Returns a waveform (or family of waveforms) representing the
average value if the input is a family of waveforms.

ni | Returns ni | and an error message otherwise.
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Example
average( v( "/net9" ) )

Gets the average voltage (Y-axis value) of / net 9 over the entire time range specified in the
simulation analysis.
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awvPlaceXMarker

awPl aceXvar ker ( w_wi ndowl d n_xLoc [?subwi ndow x_subwi ndowl d] )
=> 1t _ xLoc/t/nil
Description

Places a vertical marker at a specific x-coordinate in the optionally specified subwindow of
the specified window.

Arguments

w_wi ndowl d Waveform window ID.

n_xLoc The x-coordinate at which to place the marker.
X_subwi ndowl d Waveform subwindow ID.

Value Returned

t _xLoc Returns a string of x-coordinates if the command is successful
and the vertical marker info form is opened.

t Returns this when the command is successful but the vertical
marker info form is not opened.

ni | Returns ni | or an error message.

Example

aw Pl aceXvar ker ( wi ndow 5)
=> "g"

Vertical marker info form is opened when the command is executed.

awPl aceXmar ker ( wi ndow 6 ?subwi ndow 2)
=> t

Vertical marker info form is not opened.
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awvPlaceYMarker

awPl aceYMar ker (w_wi ndowl d n_yLoc [ ?subw ndow x_subwi ndowl d])
=> 1t _ylLoc/t/nil
Description

Places a horizontal marker at a specific y-coordinate in the optionally specified subwindow of
the specified window.

Arguments

w_wi ndowl d Waveform window ID.

n_ylLoc The y-coordinate at which to place the marker.
X_subwi ndowl d Waveform subwindow ID.

Value Returned

t _yLoc Returns a string of y-coordinates if the command is successful
and the horizontal marker info form is opened.

t Returns this when the command is successful but the horizontal
marker info form is not opened.

ni | Returns ni | or an error message.

Example

awPl aceYMar ker ( wi ndow 5)
=> "g"

Horizontal marker info form is opened when the command is executed.

awPl aceYMar ker ( wi ndow 6 ?subwi ndow 2)
=> t

Horizontal marker info form is not opened.
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awvRefreshOutputPlotWindows

awvRef r eshQut put Pl ot W ndows(s_sessi on)

Description

Refreshes all existing plot windows (with new simulation data, if any) attached with the
session s_session.

Arguments

S_session Currently active environment variable.

Value Returned

None.
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b1f

blf( o_sl1l1l o_s12 o_s21 o_s22 )
=> o_wavefornm nil

Description

Returns the alternative stability factor in terms of the supplied parameters.

Arguments

o_sl11 Waveform object representing s11.
0 _s12 Waveform object representing s12.
0_s21 Waveform object representing s21.
0_S22 Waveform object representing s22.

Value Returned

o_waveform Waveform object representing the alternative stability factor.
ni | Returns ni | and an error message otherwise.
Example

s11 = sp(1 1)
s12 = sp(1l 2)
s21 = sp(2 1)
s22 = sp(2 2)
pl ot (b1lf (s11l s12 s21 s22))
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bandwidth

bandwi dth( o_waveform n_db t_type )
=> n_val ue/ o_waveform nil

Description

Calculates the bandwidth of a waveform.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

n_db Positive number that defines the bandwidth.

t _type Type of input filter.

Valid values: " | ow', " hi gh" or "band".

Value Returned

n_val ue Returns a number representing the value of the bandwidth if the
input argument is a single waveform.

o_waveform Returns a waveform (or family of waveforms) representing the
bandwidth if the input argument is a family of waveforms.

ni Returns ni | and an error message otherwise.

Example
bandwi dth( v( "/OUT" ) 3 "low')

Gets the 3 dB bandwidth of a low-pass filter.
bandwi dth( v( "/OQUT" ) 4 "band" )

Gets the 4 dB bandwidth of a band-pass filter.
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clip

clip( o_waveformn_fromn_to )
=> o_wavefornm nil

Description
Restricts the waveform to the range defined by n_fromand n_t o.

You can use the clip function to restrict the range of action of other commands. If n_f r omis
ni |, n_fromistaken to be the first X value of the waveform, andifn_toisnil,n_tois
taken to be the last X value of the waveform. If bothn_t o andn_f r omareni | , the original
waveform is returned.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

n_from Starting value for the range on the X axis.

n_to Ending value for the range on the X axis.

Value Returned

o_waveform Returns a waveform object if the input argument is a waveform
object or returns a family of waveforms if the input argument is a
family of waveforms.

ni | Returns ni | and an error message otherwise.
Example

x =clip( v( "/net9" ) 2m4m)

plot( x )

Plots the portion of a waveform that ranges from 2 ms to 4 ms.
plot( clip( v( "/net9" ) nil nil ) )

Plots the original waveform.
plot( clip( v( "/net9" ) nil 3m) )
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Plots the portion of a waveform that ranges from 0 to 3 ms.
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compare

compare( o_waveforml o_waveforml [f_abstol [f_reltol]] )

=> o_conpari sonWavef orm ni |

Description

Compares the two given waveforms based on the specified values for absolute and relative
tolerances. This function compares only the sections of the two waveforms where the X or
independent axes overlap.

The following situations are possible:

If neither relative nor absolute tolerance is specified, the function returns the difference
of the two waveforms (o_waveforml - o_wavef or n2).

If only the absolute tolerance is specified, the function returns the difference of the two
waveforms only when the absolute value of the difference is greater than the absolute
tolerance (Jo_waveforml - o_waveforn2|>f _abst ol ); otherwise it returns a
zero waveform.

If only the relative tolerance is specified, the function returns the difference of the two
waveforms only when the absolute value of the difference is greater than the product of
the relative tolerance and the larger of the absolute values of the two waveforms
(Jo_waveformlL - o _wavefornm2|>f reltol *max(jo_wavef or mil]|,
|o_wavef or nR2|)); otherwise it returns a zero waveform.

If both relative and absolute tolerances are specified, the function returns the difference
of the two waveforms only when the absolute value of the difference is greater than the
sum of the separately calculated tolerance components (Jo_wavef or mlL -
o_waveform2|>f abstol +f _reltol *max(jo_wavefor ml|,

|o_wavef or n2|)); otherwise it returns a zero waveform.

Note: The function also compares parametric waveforms. However, for a successful
comparison of parametric waveforms, the family tree structures of the two input waveforms
should be the same. For both the input waveforms, the number of child waveforms at each
level should also be the same, except at the leaf level where the elements are simple scalars.
This is an obvious condition to obtain a meaningful comparison.

Arguments
o_wavef orml Waveform 1.
o_wavef orm2 Waveform 2.
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f abst ol Absolute tolerance.
Default value: 0. 0

f reltol Relative tolerance.
Default value: 0. 0

Value Returned

o_conpari sonWavef orm
Returns the difference of the two given waveforms based on the
specified values of the relative and absolute tolerances.

ni Returns ni | and an error message otherwise.

Example

compare( wavel wave2 2.2 0.4 )
=> srr\Wave: 175051528

Returns the difference of the waveforms wavel and wave2 based on the specified absolute
and relative tolerances of 2. 2 and 0. 4, respectively.
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compression

compression( o_waveform [ ?x f_x ] [ ?y f_y ] [ ?conpression f_conpression ]
[ 2to s_measure ] )
=> f _conpPoi nt/nil

Description
Performs an nth compression point measurement on a power waveform.

The conpr essi on function uses the power waveform to extrapolate a line of constant slope
(dB/dB) according to a specified input or output power level. This line represents constant
small-signal power gain (ideal gain). The function finds the point where the power waveform
drops n dB from the constant slope line and returns either the X coordinate (input referred)
value or the Y coordinate (output referred) value.

Arguments

o_waveform Waveform object representing output power (in dBm) versus
input power (in dBm).

f x The X coordinate value (in dBm) used to indicate the point on the
output power waveform where the constant-slope power line
begins. This point should be in the linear region of operation.
Default value: Unless f _y is specified, defaults to the X
coordinate of the first point of the o_wavef or mwave.

f y The Y coordinate value (in dBm) used to indicate the point on the

output power waveform where the constant-slope power line
begins. This point should be in the linear region of operation.
Default value: Unless f _x is specified, defaults to the Y
coordinate of the first point of the o_wavef or mwave.

f _conpression
The delta (in dB) between the power waveform and the ideal gain
line that marks the compression point
Default value: 1

S_measure Symbol indicating whether the measurement is to be input

referred (" i nput ) or output referred (" out put)
Default value: ’ i nput
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Value Returned

f _conmpPoi nt Depending on the setting of s_measur e, returns either input
referred or output referred compression point.

ni | Returns ni | and an error message otherwise.
Example

xl oc = conpression( wave ?x -25 ?conpress 1)

yloc = conpression( wave ?x -25 ?measure "Qutput")

; Each of follow ng returns a conpressi on neasurenent:
conpr essi on(dB20( har moni c(v("/Pif" ?result "pss_fd") 2)))

conpr essi on( dbn{ har noni c(spectral Power (v("/Pif"
?result "pss_fd")/ 50.0
v("/Pif" ?result "pss_fd")) 2)))

conpr essi on( dbn{ har noni c(spectral Power (v("/Pif"
?result "pss_fd")/resultParam("rif:r"
?result "pss_td") v("/Pif"
?result "pss_fd")) 2)))

conpr essi on( dbn{ har noni c(spectral Power (i ("/rif/PLUS"
?result "pss_fd") v("/Pif" ?result "pss_fd")) 2))
?x -25 ?conmpress 0.1 ?neasure "Qutput")
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compressionVRI

compressionVRI( o_vport x_harm [?iport o_iport] [?rport f_rport]
[ ?epoint f_epoint] [?gconp f_gconp] [?neasure s_measure] )
=> o_waveform n_nunber/nil

Description
Performs an nth compression point measurement on a power waveform.

Use this function to simplify the declaration of a compression measurement. This function
extracts the specified harmonic from the input waveform(s), and uses

dBm(spectral Power ((i or v/r),v)) to calculate a power waveform. The function
passes this power curve and the remaining arguments to the conpr essi on function to
complete the measurement.

The conpr essi on function uses the power waveform to extrapolate a line of constant slope
(dB/dB) according to a specified input or output power level. This line represents constant
small-signal power gain (ideal gain). The function finds the point where the power waveform
drops n dB from the constant slope line and returns either the X coordinate (input referred)
value or the Y coordinate (output referred) value.

Arguments

o_vport Voltage across the output port. This argument must be a family
of spectrum waveforms (1 point per harmonic) created by
parametrically sweeping an input power (in dBm) of the circuit.

X _harm Harmonic index of the voltage wave contained ino_vport.
When o _i port is specified, also applies to a current waveform
contained in o_i port.

o_i port Current into the output port. This argument must be a family of
spectrum waveforms (1 point per harmonic) created by
parametrically sweeping an input power (in dBm) of the circuit.
When specified, the output power is calculated using voltage and
current.

Default value: ni |

f_rport Resistance into the output port. When specified and o_i por t
is ni | , the output power is calculated using voltage and
resistance.

Default value: 50
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f _epoint The X coordinate value (in dBm) used to indicate the point on the
output power waveform where the constant-slope power line
begins. This point should be in the linear region of operation.
Default value: the X coordinate of the first point of the
o_wavef or mwave

f _gconp The delta (in dB) between the power waveform and the ideal gain
line that marks the compression point.
Default value: 1

S_measure Symbol indicating if measurement is to be input referred
( 1 nput) or output referred (" out put).
Default value: * i nput

Value Returned

o_wavef orm Returns a waveform when o_wavef or ml is a family of
waveforms.

f _number Returns a number when o_wavef or mlL is a waveform.

ni | Returns ni | and an error message otherwise.

Example

Each of the followi ng returns a conpression neasurenent:
conpressionVRI (v("/Pif" ?result "pss fd") 2)

conpressionVRI (v("/Pif" ?result "pss_fd") 2
?rport resultParan("rif:r" ?result "pss_td"))

conpressionVRI (v("/Pif" ?result "pss_fd") 2
Riport i ("/rif/PLUS" ?result "pss_fd") ?epoint -25
?gconp 0.1 ?neasure "Qutput")
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compressionVRICurves

conmpressi onVRI Curves( o_vport x_harm[?iport o_iport] [?rport f_rport]

[ ?epoint f_epoint] [?gconmp f_gconp] )
=> o_waveformnil

Description
Constructs the waveforms associated with an nth compression measurement.

Use this function to simplify the creation of waveforms associated with a compression
measurement. This function extracts the specified harmonic from the input waveform(s), and
uses dBn{ spectral Power ((i or v/r),v)) tocalculate a power waveform.

The conpr essi onVRI Cur ves function uses the power waveform to extrapolate a line of
constant slope (1dB/1dB) according to a specified input or output power level. This line
represents constant small-signal power gain (ideal gain). The function shifts the line down by
n dB and returns it, along with the power waveform, as a family of waveforms.

This function only creates waveforms and neither performs a compression measurement nor
includes labels with the waveforms. Use the conpr essi on or conpr essi onVRI function
for making measurements.

Arguments

o_vport Voltage across the output port. This argument must be a family
of spectrum waveforms (1 point per harmonic) created by
parametrically sweeping an input power (in dBm) of the circuit.

X _harm Harmonic index of the wave contained in o_vport . When
o_i port is specified, also applies to a current waveform
contained ino_i port.

o_i port Current into the output port. This argument must be a family of
spectrum waveforms (1 point per harmonic) created by
parametrically sweeping an input power (in dBm) of the circuit.
When specified, the output power is calculated using voltage and
current
Default value: ni |

f_rport Resistance into the output port. When specified and o_i por t
is ni | , the output power is calculated using voltage and
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resistance.
Default value: 50

f _epoint The X coordinate value (in dBm) used to indicate the point on the
output power waveform where the constant-slope power line
begins. This point should be in the linear region of operation.
Default value: the X coordinate of the first point of the
o_wavef or mwave

f_gconp The delta (in dB) between the power waveform and the ideal gain
line that marks the compression point.
Default value: 1

Value Returned

o_waveform Returns a family of waveforms containing the output power and
tangent line.

ni | Returns ni | and an error message otherwise.

Example

Each of followi ng exanples returns curves related to a conpression nmeasuremnent:
conpressi onVRI Curves(v("/Pif" ?result "pss fd") 2)

conpressi onVRI Curves(v("/Pif" ?result "pss_fd") 2
?rport resultParan("rif:r" ?result "pss_td"))

conpressi onVRI Curves(v("/Pif" ?result "pss_fd") 2
Riport i ("/rif/PLUS" ?result "pss_fd") ?epoint -25
?gconp 0.1)
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complex

complex( f_real f_imaginary )

=> o_conpl ex

Description

Creates a complex number of which the real part is equal to the real argument, and the
imaginary part is equal to the imaginary argument.

Arguments
f _real

f _imagi nary

Value Returned

o_conmpl ex

Example

conplex( 1.0 2.0 )
=> complex( 1, 2)

August 2009

The real part of the complex number.

The imaginary part of the complex number.

Returns the complex number.
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complexp

compl exp( g_val ue )
=1t / ni

Description

Checks if an object is a complex number. The suffix p is added to the name of a function to
indicate that it is a predicate function.

Arguements

g_val ue A skill object.

Value Returned

t Returnst when g_val ue is a complex number.
ni | Returns ni | if there is an error.
Example

compl exp( (conplex 0 1) )
=>t

compl exp( 1.0 )
=> nil
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conjugate

conj ugate( {o_waveform| n_x} )
=> o_waveform' n_y/nil

Description

Returns the conjugate of a waveform or number.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

n_x Complex or imaginary number.

Value Returned

o_waveform Returns the conjugate of a waveform if the input argument is a
waveform.
n_y Returns the result of n_x being mirrored against the real axis (X

axis) if the input argument is a number.

ni Returns ni | and an error message otherwise.

Example

For this example, assume that the first three statements are true for the conj ugat e function
that follows them.

x=conpl ex(-1 -2)
real (x) -1.0

i mag(x) -2.
conj ugat e( x)

I o

compl ex(-1, 2)

Returns the conjugate of the input complex number.
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convolve

convol ve( o_waveforml o_waveforn2 n_fromn_to t_type n_by )
=> o_waveform n_number/nil

Description

Computes the convolution of two waveforms.

Convolution is defined as

to

I f1(s)f2(t—s)ds

from

f 1 and f 2 are the functions defined by the first and second waveforms.

Note: The convol ve function is numerically intensive and might take longer than the other

functions to compute.

Arguments

o_wavef or m

o_wavef orm2

n_

n

t_

n

from

to

type

_by

August 2009

Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srr\Wave: XXXXX.)

Additional waveform object.

Starting point (X-axis value) of the integration range.

Ending point (X-axis value) of the integration range.

Type of interpolation.
Valid values: "l i near" or"l og".

Increment.
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Value Returned

o_waveform Returns a waveform object representing the convolution if one of
the input arguments is a waveform. Returns a family of
waveforms if either of the input arguments is a family of
waveforms.

n_number Returns a value representing the convolution if both of the input
arguments are numbers.

ni Returns ni | and an error message otherwise.

Example
sinWave = expr( n sin( n) linRg( 0 20 0.01 ) )

tri Wave = artListTowaveform( '( ( -4, 0) ( -3, 1) ( -2, 0) ( -1, -1) ( O, 0)
(1, 1) (2 0) (3 -1) (4 0))

pl ot ( convol ve( sinWave triWave 0 10 "linear" 1) )

Gets the waveform from the convolution of the sine waveform and triangle waveform within
the range of 0 to 10.
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cPwrContour

cPwr Contour( o_iwave o_vwave X_harm [ ?i waveLoad o_i wavelLoad]
[ ?vwavelLoad o_vwaveload] [?maxPower f_maxPower] [?m nPower f_m nPower ]
[ 2nunCont x_numCont] [?reflnp f_reflnp] [?closeCont b_cl oseCont]
[?nodifier s_modifier] )
=> o_waveformnil

Description

Constructs constant power contours for Z-Smith plotting. The trace of each contour correlates
to reference reflection coefficients that all result in the same power level.

The x_har mharmonic is extracted from all the input waveforms. Power is calculated using
the spect r al Power function. The reference reflection coefficients are calculated using
voltage, current, and a reference resistance.

Arguments

o_iwave Current used to calculate power, expected to be a two-
dimensional family of harmonic waveforms.

0_vwave Voltage used to calculate power, expected to be a two-
dimensional family of harmonic waveforms.

X_harm Harmonic index of the waves contained in o_i wave and
0_vwave.

o_i wavelLoad Current used to calculate reflection coefficient, expected to be a
two-dimensional family of harmonic waveforms.
Default value: o_i wave

o_vwaveload Voltage used to calculate reflection coefficient, expected to be a
two-dimensional family of harmonic waveforms.
Default value: o_vwave

f _maxPower Maximum power magnitude value for contours.
Default value: automatic

f _m nPower Minimum power magnitude value for contours.

Default value: automatic
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X_numCont Total number of contours returned.
Default value: 8

f_reflnp Reference resistance used to calculate reflection coefficients.
Default value: 50

b_cl oseCont Boolean indicating when to close the contours. When ni | ,
largest segment of each contour is left open.
Default value: ni |

s_modifier Symbol indicating the modifier function to apply to the calculated
power. The modifier function can be any single argument
OCEAN function such as’ db10 or’ dBm
Default value: ’ mag

Value Returned

o_waveform Returns a family of waveforms (contours) for Z-Smith plotting.
ni Returns ni | and an error message otherwise.
Example

The following example plots constant output power contours according to output:

cPw Contour (i ("/18/ out” ?result "pss_fd") v("/net28"
?result "pss_fd")1)

The following example plots constant output power contours according to output reflection
coefficients:

cPw Contour (i ("/18/out" ?result "pss fd") v("/net28"
?result "pss_fd") 1 ?rmaxPower 0.002 ?mi nPower 0.001 ?nunmCont 9)

The following example plots constant input power contours according to output reflection
coefficients:
cPwr Contour (i ("/C25/ PLUS" ?result "pss_fd") v("/net30"

?result "pss_fd") 1 ?iwavelLoad i("/18/out” ?result "pss_fd")

?vwaveload v("/net28" ?result "pss_fd") ?reflnp 50.0
?numCont 9 ?nodifier "nag")
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cReflContour

cRefl Contour( o_iwave o_vwave Xx_harm [ ?i waveLoad o_i waveload]
[ ?vwaveLoad o_vwavelLoad] [?maxRefl f_maxRefl] [?m nRefl f_m nRefl]
[ 2nunCont x_numCont] [?reflnmp f_reflnp] [?closeCont b_cl oseCont] )
=> o_waveformnil

Description

Constructs constant reflection coefficient magnitude contours for Z-Smith plotting. The trace
of each contour correlates to reference reflection coefficients that all result in the same
reflection coefficient magnitude.

The x_har mharmonic is extracted from all the input waveforms. Reflection coefficient
magnitude is calculated using voltage, current, reference resistance, and the mag function.
The reference reflection coefficients are calculated separately by using voltage, current, and
a reference resistance.

Arguments

o_iwave Current used to calculate reflection coefficient magnitude,
expected to be a two-dimensional family of spectrum waveforms.

0_vwave Voltage used to calculate reflection coefficient magnitude,
expected to be a two-dimensional family of spectrum waveforms.

X_harm Harmonic index of the waves contained in o_i wave and
0_vwave.

o_iwavelLoad Current used to calculate reference reflection coefficient,
expected to be a two-dimensional family of harmonic waveforms.
Default value: o_i wave

o_vwaveload Voltage used to calculate reference reflection coefficient,
expected to be a two-dimensional family of spectrum waveforms.
Default value: o_vwave

f _maxRef | Maximum reflection coefficient magnitude value for contours.
Default value: automatic

f _m nRef | Minimum reflection coefficient magnitude value for contours.

Default value: automatic
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X_numCont Total number of contours returned.
Default value: 8

f_reflnp Reference resistance used to calculate reflection coefficients.
Default value: 50

b_cl oseCont Boolean indicating when to close the contours. When ni | , the
largest segment of each contour is left open.
Default value: ni |

Value Returned

o_waveform Returns a family of waveforms (contours) for Z-Smith plotting.
ni Returns ni | and an error message otherwise.
Example

The following example plots constant output reflection coefficient contours according to
output reflection coefficients:

cRefl Contour (i ("/18/out" ?result "pss fd") v("/net28"
?result "pss_fd") 1)

The following example plots constant output reflection coefficient contours according to
output reflection coefficients:

cRefl Contour (i ("/18/out" ?result "pss_fd") v("/net28"
?result "pss_fd") 1 ?maxRefl 0.7 ?minRefl 0.1 ?nunCont 7)

The following example plots constant output reflection coefficient contours according to
output reflection coefficients:

cRef | Cont our (i ("/C25/ PLUS" ?result "pss_fd")
v("/net30" ?result "pss_fd") 1
?iwavelLoad i ("/18/out" ?result "pss_fd")
?vwaveload v("/net28" ?result "pss_fd") ?reflnp 50.0
?nunCont 9)
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Cross

cross( o_waveformn_crossVal x_n s_crossType [b_nultiple [s_Xnane]] )
=> o_waveform g_val ue/nil

Description

Computes the X-axis value at which a particular crossing of the specified edge type of the

threshold value occurs.

Arguments

o_waveform

n_crossVal

s _crossType

b multiple

s_xNanme

August 2009

Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Y-axis value at which the corresponding values of X are
calculated.

Number that specifies which X value to return. If x_n equals 1,
the first X value with a crossing is returned. If x_n equals 2, the
second X value with a crossing is returned, and so on. If you
specify a negative integer for x_n, the X values with crossings
are counted from right to left (from maximum to minimum).

Type of the crossing.
Valid values: " rising,’ falling,’ either.

An optional boolean argument that takes the value ni | by
default. If set to t , the value specified for the x_n argument is
ignored and the function returns all occurrences of the crossing
event.

An optional argument that is used only when b_nul ti pl e is
settot . It takes the value t i nme by default. It controls the
contents of the x vector of the waveform object returned by the
function.

Valid values: " ti ne,’ cycl e
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Value Returned

o_waveform Returns a waveform if the input argument is a family of
waveforms.
g_val ue Returns the X-axis value of the crossing point if the input

argument is a single waveform.

ni | Returns ni | and an error message otherwise.

Example

cross( v( "/net9" ) 2.5 2 'rising )

Gets the time value (X axis) corresponding to specified voltage "/ net 9" =2. 5V (Y axis) for
the second rising edge.

cross( v( "/net9" ) 1.2 1 'either )

Gets the time value (X axis) corresponding to specified voltage "/ net 9" =1. 2V (Y axis) for
the first edge, which can be a rising or falling edge.

cross(VT("/out") 22500t "tine") (s)

Returns multiple occurrences of crossing events specified against time-points at which each
crossing event occurs.

cross(VT("/out") 2.5 0 0t "cycle") (s)

Returns multiple occurrences of crossing events specified against cycle numbers, where a
cycle number refers to the n’th occurrence of the crossing event in the input waveform.
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db10

db10( {o_waveform | n_number} )
=> o_waveform n_number/nil

Description

Returns 10 times the log10 of the specified waveform object or number. This function can also
be written as dB10.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

n_numnber Number.

Value Returned

o_waveform Returns a waveform object if the input argument is a waveform
object or returns a family of waveforms if the input argument is a
family of waveforms.

n_nunber Returns a number if the input argument is a number.
ni | Returns ni | and an error message otherwise.
Example

db10( ymax( v( "/net9" ) ) )

Returns a waveform representing | og10( ymax(v("/ net 9")) multiplied by 10.

db10( 1000 )
=> 30.0

Gets the value | 0g10(1000) multiplied by 10, or 30.
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db20

db20( {o_waveform | n_number} )
=> o_waveform n_number/nil

Description

Returns 20 times the log10 of the specified waveform object or number. This function can also
be written as dB20.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

n_numnber Number.

Value Returned

o_waveform Returns a waveform object if the input argument is a waveform
object or returns a family of waveforms if the input argument is a
family of waveforms.

n_nunber Returns a number if the input argument is a number.
ni | Returns ni | and an error message otherwise.
Example

db20( ymax( v( "/net9" ) ) )

Returns a waveform representing 20 times | og10(ymax(v("/net9")).

db20( 1000 )
=> 60.0

Returns the value of 20 times | og10( 1000 ), or 60.

August 2009 308 Product Version 6.1.3



Ocean Reference
Predefined and Waveform (Calculator) Functions

dbm

dbm {o_waveform | n_number} )
=> o_waveform n_number/nil

Description

Returns 10 times the log10 of the specified waveform object plus 30. This function can also
be written as dBm.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

n_numnber Number.

Value Returned

o_waveform Returns a waveform object if the input argument is a waveform
object or returns a family of waveforms if the input argument is a
family of waveforms.

n_nunber Returns a number if the input argument is a number.
ni | Returns ni | and an error message otherwise.
Example

dbm( ymax( v( "/net9" ) ) )

Returns a waveform representing 10 times | og10(ymax(v("/ net 9")) plus 30.
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delay

del ay( ?waveforml o_waveforml ?val uel n_val uel ?edgel s_edgel ?nthl x_nthl ?tdl
n_tdl ?wavefornm2 o_wavef ornk2 ?value2 n_val ue2 ?edge2 s_edge2 ?nth2 x_nt h2
{[?td2 n_td2] | [?td2r0O n_td2rQ]} 7?stop n_stop @est args
[ b_hi stoDi spl ay] [ x_noO Hi st oBi ns])
=> o_waveform n_val ue/nil

Description
Calculates the delay between a trigger event and a target event.

The del ay command computes the delay between two points using the cr oss command.

Arguments

o_wavef orml First waveform object.

n_val uel Value at which the crossing is significant for the first waveform
object.

s_edgel Type of the edge that must cross n_val uel.
Valid values: " rising, falling,’ either

X_nthl Number that specifies which crossing is to be the trigger event.
For example, if x_nt h1 is 2, the trigger event is the second
edge of the first waveform with the specified type that crosses
n_val uel.

n_tdl Time at which to start the delay measurement. The simulator
begins looking for the trigger event, as defined by
o_waveforml,n_valuel,t _edgel,andx_nt hl, only
after the n_t d1 time is reached.

o_wavef or n2 Second waveform object.

n_val ue2 Value at which the crossing is significant for the second
waveform.

s_edge2 Type of the edge for the second waveform.

Valid values: " rising, falling,’ either
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X_nth2

n_td2

n_td2r0

n_stop

ar gs

b_hi stoDi spl ay

August 2009

Number that specifies which crossing is to be the target event.
For example, if x_nt h2 is 2, the target event is the second edge
of the second waveform with the specified type that crosses
n_val ue2.

Time to start observing the target event. n_t d2 is specified
relative to the trigger event. This parameter cannot be specified
at the same time as n_t d2r 0.

The simulator begins looking for the target event, as defined by
o_waveforn2,n_value2,t _edge2,andx_nt h2, only
after the n_t d2 time is reached.

If you specify neithern_t d2 norn_t d2r 0, the simulator begins
looking for the target eventatt = O.

Time to start observing the target event, relativetot = 0. Only
applicable if both o_wavef or mL and o_wavef or n2 are
specified. This parameter cannot be specified at the same time
withn_t d2.

The simulator begins looking for the target event, as defined by
o_waveforn2,n_value2,t edge2,andx_nt h2, only
after the n_t dr O time is reached.

If you specify neithern_t d2 norn_t d2r 0, the simulator begins
looking for the target eventatt = O.

?td2 and ?td2r0 take precedence over other
opti ons.

Time to stop observing the target event.

Variable list of arguments passed to the del ay function (as
created from the Calculator Ul). These variables also include
support for multiple occurrences of the delay event.

When set to t, returns a waveform that represents the statistical
distribution of the riseTime data in the form of a histogram. The
height of the bars (bins) in the histogram represents the
frequency of the occurrence of values within the range of
riseTime data.
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Valid values: t ni |
Default value: ni |

X_noOf Hi st oBi ns Denotes the number of bins represented in the histogram
representation.
Valid values: Any positive integer
Default value: ni |

Note: b_hi st oDi spl ay and x_noOf Hi st oBi ns are added for backward compatibility
only. It will be deprecated in future releases. Use the histo function for plotting the histogram
of the resulting function.

Value Returned

o_waveform Returns a waveform representing the delay if the input argument
is a family of waveforms.

n_val ue Returns the delay value if the input argument is a single
waveform.

ni | Returns ni | and an error message otherwise.

Example

del ay( ?wavefornl wf1 ?valuel 2.5 ?nthl 2 ?edgel ’'either ?waveforn? wf2 ?val ue2 2.5
?nth2 1 ?edge2 'falling )

Calculates the delay starting from the time when the second edge of the first waveform
reaches the value of 2.5 to the time when the first falling edge of the second waveform
crosses 2.5.

delay( ?tdl 5 ?wavefornR wf2 ?value2 2.5 ?nth2 1 ?edge2 ’'rising ?td2 5)

Calculates the delay starting when the time equals 5 seconds and stopping when the value
of the second waveform reaches 2.5 on the first rising edge 5 seconds after the trigger.

del ay( ?waveforml wf1l ?valuel 2.5 ?nthl 1 ?edgel 'rising ?tdl 5 ?waveforn2 w2
?value2 2.5 ?nth2 1 ?edge2 'rising ?td2 0)

Waits until after the time equals 5 seconds, and calculates the delay between the first and the
second rising edges of wf 2 when the voltage values reach 2.5.

delay(VvT(“/out”), 2.5, 1, ‘rising, VI(“/in"), 2.5, 1, ‘rising’, 1, 1, t)
Computes the delay between the rising edges of vT(“/out”) and vT(“/in”) when the
waveforms cross their respective threshold values (that is, 2. 5).

del ay(VvT("/out") 1.5 1 "rising" VTI("/out") 1.5 2 "rising" 1 1t "trigger") (s)
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Returns multiple occurrences of delay specified against trigger time-points at which each
delay event occurs.

delay(VT("/out") 1.5 1 "rising" VI("/out") 1.5 2 "rising" 1 1t "target") (s)

Returns multiple occurrences of delay specified against target time-points at which each
delay event occurs.

del ay(VT("/out") 1.5 1 "rising" VI("/out") 1.5 2 "rising" 1 1t "cycle") (s)

Returns multiple occurrences of delay specified against cycle numbers, where a cycle
number refers to the n’th occurrence of the delay event in the input waveform.
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deriv

deriv( o_waveform)
=> o_wavefornm nil

Description
Computes the derivative of a waveform with respect to the X axis.

Note the following:

m  After the second derivative, the results become inaccurate because the derivative is
obtained numerically.

m  Use the magnitude value instead of dB in frequency domain.

Arguments
o_waveform Waveform object representing simulation results that can be

displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Value Returned

o_wavef orm Returns a waveform object representing the derivative with
respect to the X axis of the input waveform. Returns a family of
waveforms if the input argument is a family of waveforms.

ni | Returns ni | and an error message otherwise.

Example
plot( deriv( v( "/net8" ) ) )

Plots the waveform representing the derivative of the voltage of "/ net 8".
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dft

dft( o_waveformn_fromn_to x_num [t_wi ndowName [n_paraml]] )
=> o_waveformnil
Description
Computes the discrete Fourier transform and fast Fourier transform of the input waveform.

The waveform is sampled at the following n timepoints:

from from+ deltaT, from+ 2 * deltaT, ..,
from+ (N - 1) * deltaT

The output of df t is a frequency waveform, W f ) , which has (N 2 + 1) complex values—
the DC term, the fundamental, and (N 2 - 1) harmonics.

Note: The lasttime point, (from+ (N - 1) * deltaT),is(to - deltaT) ratherthan
to. The dft command assumes that W f r om equals wW(t o) .

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srr\Wave: XXXXX.)

n_from Starting value for the df t computation.

n_to Ending value for the df t computation.

X_num Number of timepoints. If x_numis not a power of 2, it is forced
to be the next higher power of 2.

t _w ndowName Variable representing different methods for taking a df t

computation.

Valid values: Rect angul ar, Ext CosBel | , Hal f Cycl eSi ne,
Hanni ng or Cosi ne2, Tri angl e or Tri angul ar,

Hal f 3Cycl eSi ne or Hal f Cycl eSi ne3, Hamm ng, Cosi ne4,
Par zen, Hal f 6Cycl eSi ne or Hal f Cycl eSi ne6, Bl ackman,
or Kai ser.
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n_paraml

Value Returned

o_waveform

ni |

Example

For more information about wi ndowNamnme, see the information
about Discrete Fourier Transform (dft) in the Virtuoso Analog
Design Environment L User Guide.

Smoothing parameter.
Applies only if the t _wi ndowName argument is set to Kai ser.

Returns a waveform representing the magnitude of the various
harmonics for the specified range of frequencies. Returns a
family of waveforms if the input argument is a family of
waveforms.

Returns ni | and an error message otherwise.

plot( dft( v( "/net8" ) 10u 20m 64 "rectangular" ) )

Computes the discrete Fourier transform, fast Fourier transform, of the waveform
representing the voltage of "/ net 8" . The computation is done from 10u to 20mwith 64
timepoints. The resulting waveform is plotted.
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dftbb

dftbb( o_waveforml o_wavefornm2 f _tinmeStart f_timeEnd x_num
?wi ndowNanme t_wi ndowNane ?snooth x_snooth ?cohGain f_cohGain
?spectrumlype s_spectrumlype)
=> o_wavef or mConpl ex/ ni |

Description

Computes the discrete Fourier transform (fast Fourier transform) of a complex signal.

Arguments
o_wavef or ml Time domain waveform object with units of volts or amps.
o_wavef or n2 Time domain waveform object with units of volts or amps.

f tinmeStart Start time for the spectral analysis interval. Use this parameter
andf _ti nmeEnd to exclude part of the interval. For example, you
might set these values to discard initial transient data.

f _timeEnd End time for the spectral analysis interval.

X_num The number of time domain points to use. The maximum
frequency in the Fourier analysis is directly proportionate to
X_numand inversely proportional to the difference between
f tinmeStart andf _ti meEnd.

t _w ndowName The window to be used for applying the moving window FFT.
Valid values: Rect angul ar, Ext CosBel | , Hal f Cycl eSi ne,
Hanni ng, Cosi ne2, Tri angl e or Tri angul ar,
Hal f 3Cycl eSi neorHal f Cycl eSi ne3, Hamm ng, Cosi ne3,
Cosi ne4, Par zen, Hal f 6Cycl eSi ne or Hal f Cycl eSi ne6,
Bl ackman, or Kai ser. Default value: Hanni ng.

X_snmoot h The Kaiser window smoothing parameter. If there are no
requests, there is no smoothing.
Valid values: 0 <= x_snpoth <= 15
Default value: 1

f _cohGain A scaling parameter. A non-zero value scales the power spectral

density by 1/(f_cohGain).
Valid values: 0 <= f _cohGi n <= 1. You can use 1 if you do
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not want the scaling parameter to be used.
Default value: 1

t _spectrumlype A string that can be either si ngl eSi ded or doubl eSi ded.
When this option is single-sided, the resultant waveform is only
on one side of the y axis starting from 0 to N-1. When it is double-
sided, it is symmetric to the Y axis from -N/2 to (N/2) -1.

Value Returned

o_wavef or mMConpl ex The discrete Fourier transform for baseband signals of the two
waveforms returned when the command is successful.

ni | Returns ni | and an error message otherwise.

Example

df t bb(VT("/ net32") VT("/netll") , 0, 16m 12000, ?w ndowNare ' Hanni ng, ?snoot h 1,
?cohGain 1, ?spectrunilype "SingleSi ded")
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dnl

dnl ( o_dacSi gnal

o_sanpl e|o_pointList|n_interval [?node t_mopde] [?threshold

n_threshol d] [?crossType t_crossType] [?delay f_del ay] [?nethod t_met hod]
[?units x_units] [?nbsanples n_nbsanmpl es] )

=> n_dnl/nil

Description

Computes the differential non-linearity of a transient simple or parametric waveform.

Arguments

o_dacSi gnal

o_sanpl e

n_poi nt Li st

n_interval

t _nmode

n_threshold

t_crossType

August 2009

Waveform for which the differential non-linearity is to be
calculated.

Waveform used to obtain the points for sampling the

dacSi gnal . These are the points at which the waveform
crosses the threshold while eitherri si ng orf al | i ng (defined
by the cr ossType argument) with the del ay added to them.

List of domain values at which the sample points are obtained
from the dacSi gnal .

The sampling interval.

The mode for calculating the threshold.

Valid values: aut o and user .

Default value: aut o.

If setto user, an n_t hr eshol d value needs to be provided.
If setto aut o, n_t hreshol d is calculated internally.

The threshold value against which the differential non-linearity is
to be calculated. It needs to be specified only when the node is
selected as user.

The points at which the curves of the waveform intersect with the
threshold. While intersecting, the curve may be either rising or
falling.

Valid values: ri si ng and f al | i ng, respectively.
Default cr ossTypeisri si ng.

319 Product Version 6.1.3



Ocean Reference
Predefined and Waveform (Calculator) Functions

f _del ay The delay time after which the sampling begins.
Valid values: Any valid time value.
Default value: 0.

t _met hod The method to be used for calculation.
Valid values: end (end-to-end) and f i t (straight line).
Default value: end.

X_units Unit for expressing the output waveform.
Valid values: abs (absolute) and | sb (multiples of least
significant bit).
Default value: abs.

n_nbsanmpl es Number of samples used for calculating the non-linearity. If not
specified, the samples are taken against the entire data window.

Note: For each of the three ways in which the sample points can be specified, only a few of
the other optional arguments are meaningful, as indicated below:

m Foro_sanpl e,theargumentst _nmode,n_t hreshol d,t _crossType,f _del ay,
t _met hod, and x_uni t s are meaningful.

m Forn_pointlList,theargumentst met hod and x_uni t s are meaningful.

m Forn_interval,theargumentst nmet hod, x_units,andn_nbsanpl es are
meaningful.

Value Returned

n_dnl Returns the differential waveform.
ni Returns ni | and an error message otherwise.
Example

dnl ( wavel wave2 ?crossType "rising" ?delay 0.4 )
=> srr\Wave: 175051544

Returns the differential non-linearity for wavel by taking the points at which wave?2 crosses
the internally calculated threshold while r i si ng as the sample points and adding a delay of
0. 4 to them.
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dutyCycle

dutyCycl e( o_waveform [?node t_mode] [?threshold n_t hreshol d] [?xNanme t_xNane]
[ 7out put Type t _out put Type] )
=> o_waveform f_average/nil

Description

Computes the duty cycle for a given waveform as a function of time or cycle.

Note: Duty cycle is the ratio of the time for which the signal remains ‘high’ and the time period

of the signal.

Arguments
o_waveform

t _nmode

n_threshold

t _xName

out put Type

August 2009

Waveform, expression, or a family of waveforms.

The mode for calculating the threshold.

Valid values: aut o and user .

Default value: aut o.

If setto user, ann_t hr eshol d value needs to be provided.
If set to aut o, n_t hr eshol d is calculated internally.

The threshold value. It needs to be specified only when the
node is selected as user.

The X-axis of the output waveform.
Valid values: ti me and cycl e.
Default value: ti ne.

Type of output.

Valid values: aver age and pl ot .

If setto aver age, the output is an average value.

If set to pl ot , the output is a waveform.

In both the cases, the output is expressed in terms of a
percentage.

Default value: pl ot .
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Value Returned

o_waveform Returns a waveform that represents duty cycle as a function of
time.

f _average Returns the average duty cycle value as a percentage.

ni Returns ni | if the duty cycle cannot be calculated.

Example

dutyCycl e( wavel )
=> srrWave: 175051552

Returns the duty cycle as a function of time for the wave wavel.

dutyCycl e( wavel ?out put Type "average" )
=> 52. 1066

Returns the average (in percentage) of the duty cycle values for the wave wavel.
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evmQAM

evimAM o_waveform o_wavefornQ n_t Del ay n_sanplingT x_levels b_normalize )
=> o_waveformnil

Description

Processes the | and Q waveform outputs from the transient simulation run to calculate the
Error Vector Magnitude (EVM) for multi-mode modulations. The function plots the | versus Q
scatterplot. EVM is a useful measurement to describe the overall signal amplitude and phase
modulated signal quality. It is based on a statistical error distribution normalized from an ideal
digital modulation. Quadrature Amplitude Modulation (QAM) is a typical modulation scheme
where EVM is useful. The EVM is calculated by detecting the | and Q signal levels
corresponding to the four possible | and Q symbol combinations and calculating the
difference between the actual signal level and the ideal signal level.

Note: This function is not supported for families of waveforms.

Arguments

o_wavef orm The waveform for the | signal.

o_waveform) The waveform for the Q signal.

n_t Del ay The start time (a numerical value) for the first valid symbol. This
can be obtained from the Waveform Viewer window by recording
the time of the first minimum or first maximum (whichever is
earlier) on the selected signal stream.

n_sanplingT A sampling time (a numerical value) for the symbol. Each period
is represented by a data rate. The data rate at the output is
determined by the particular modulation scheme being used.

X _levels The modulation levels.

Valid values: 4, 16, 64, 256
Default value: 4
b normalize An option to see the scatter plot normalized to the ideal values

+1 and - 1 (for example, when superimposing scatter plots from
different stages in the signal flow, where the levels may be quite
different but the you want to see relative degradation or
improvement in the scatter). This option does not affect the
calculation of the EVM number.
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Valid values: ni | , t
Default value: t

Value Returned

o_waveform Returns a waveform object representing the EVM value
computed from the input waveforms.

ni | Returns ni | and an error message if the function is
unsuccessful.

Example

evimQAM v("sanp_out_Q'), v("sanp_out I|") 1.5u, 181.81n, 4, t )

Calculates the EVM value for the modulation level 4 in normalized form.
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evmQpsk

evimpsk( o_waveforml o_waveform2 n_tDelay n_sanpling b_autolLevel Det ect
n_voltage n_offset b_normalize )
=> o_waveformnil

Description

Processes the | and Q waveform outputs from the transient simulation run to calculate the
Error Vector Magnitude (EVM) and plot the | versus Q scatterplot. EVM is a useful
measurement to describe the overall signal amplitude and phase modulated signal quality. It
is based on a statistical error distribution normalized from an ideal digital modulation.
Quadrature Phase Shift Keying (QPSK) is a typical modulation scheme where EVM is useful.
The EVM is calculated by detecting the | and Q signal levels corresponding to the four
possible | and Q symbol combinations and calculating the difference between the actual
signal level and the ideal signal level.

Note: This function is not supported for families of waveforms.

Arguments

o_wavef orml The waveform for the | signal.

o_wavef orm2 The waveform for the Q signal.

n_t Del ay The start time for the first valid symbol. This can be obtained
from the Waveform Viewer window by recording the time of the
first minimum or first maximum (whichever is earlier) on the
selected signal stream.

n_sanpling A period for the symbol. Each period is represented by a data

rate. The data rate at the output is determined by the particular
modulation scheme being used.

b_autoLevel Det ect An option to indicate that you want the amplitude (n_vol t age)
and DC offset (n_of f set ) to be automatically calculated.
Amplitude is calculated by averaging the rectified voltage level of
the signal streams and DC offset by averaging the sum of an
equal number of positive and negative symbols in each signal
stream. These values are used to determine the EVM value. If
this value is setto ni | , you must specify values forn_vol t age
andn_of fset.
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Valid values: ‘nil, ‘t
Default value: ‘ t

n_vol tage The amplitude of the signal.
n_of f set The DC offset value.
b _normalize An option to see the scatter plot normalized to the ideal values

+1 and - 1 (for example, when superimposing scatter plots from
different stages in the signal flow, where the levels may be quite
different but the you want to see relative degradation or
improvement in the scatter). This option does not affect the
calculation of the EVM number.

Valid values: ni | , t

Default value: ni |

Value Returned

o_wavef orm Returns a waveform object representing the EVM value
computed from input waveforms.

ni Returns ni | and an error message if the function is
unsuccessful.

Example
evmsk( v("samp_out_@Q'), v("sanp_out I") 1.5u, 181.81n, t, nil, nil, nil)

Calculates the EVM value when b_aut oLevel Det ect issettot. In this case, no values
are specified forn_vol t age and n_of f set .

evimpsk( v("sanp_out_Q'), v("sanp_out_1") 1.5u, 181.81n, nil, 1.3, 0, nil)

Calculates the EVM value when b_aut oLevel Det ect is settoni | . In this case, values
are specified forn_vol t age and n_of f set .
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eyeDiagram

eyeDi agram ( o_waveform n_start n_stop n_peri od ?advOpti ons t_advOptions )
=> o_waveformnil

Description

Returns an eye-diagram plot of the input waveform signal. It returns the waveform object of
the eye-diagram plot. Using an advanced option, the function also calculates the maximum
vertical and horizontal opening of the eye formed when the input waveform is folded by the
specified period to form the eye.

Arguments

o_waveform Input waveform signal.

n_start The X-axis start value from where the eye-diagram plot is to
begin.

n_stop The X-axis stop value where the eye-diagram plot is to terminate.

n_peri od The period after which the waveform is to be folded to form the
eye.

t _advOptions The option to specify whether the vertical or horizontal opening

of the eye is to be calculated.
Valid values: verti cal , hori zont al
Default value: ni |

Note: Ift _advOpti ons is specified, the function approximates vertical eye height and
horizontal eye width to assume the symmetry of the eye. The function returns the most
optimum results for single eye scenarios.

Value Returned

o_waveform Returns a waveform object representing the eye-diagram plot of
the input waveform

ni | Returns ni | and an error message otherwise
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Example
eyeDi agranm( v("/out"” ) On 500n 12.5n )

Returns a waveform that represents an eye-diagram plot.

eyeDi agran( v("/out" ) On 500n 12.5n ?advQptions “vertical” )

Calculates the maximum vertical opening of the eye that is formed when the input waveform
is folded after 12. 5n

eyeDi agran( v("/out"” ) On 500n 12.5n ?advOptions “horizontal” )

Calculates the maximum horizontal opening of the eye that is formed when the input
waveform is folded after 12. 5n
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flip

flip( o_waveform)
=> o_wavefornm nil

Description

Returns a waveform with the X vector values negated.

Arguments
o_waveform Waveform object representing simulation results that can be

displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Value Returned

o_waveform Returns a waveform object representing the input waveform
mirrored about its Y axis. Returns a family of waveforms if the
input argument is a family of waveforms.

ni | Returns ni | and an error message otherwise.

Example
plot( flip( v("/netd4") ) )

Plots the waveform for the voltage of "/ net 4" with the X vector values negated.
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fourEval

fourEval ( o_waveformn_fromn_to n_by [?b_baseBand] )

=> o_waveformnil

Description

Evaluates the Fourier series represented by an expression.

This function is an inverse Fourier transformation and thus the inverse of the df t command.
The f our Eval function transforms the expression from the frequency domain to the time

domain.

Arguments

o_waveform

n_from

n_to

n_by

b baseBand

Value Returned

o_waveform

ni |

August 2009

Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Starting point on the X axis at which to start the evaluation.
Increment.

Ending point on the X axis.

Accepts boolean values t or ni | . The default value is ni | .
When set to t , the function evaluates the baseband version of

the inverse of the df t function by converting the unsymmetrical
spectrum to a symmetrical one.

Returns a waveform object representing the inverse Fourier
transformation of the input waveform. Returns a family of
waveforms if the input argument is a family of waveforms.
Returns the baseband version of the inverse of the df t function
if baseBand issettot .

Returns ni | and an error message otherwise.
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Example
plot( fourBEval ( v( "/net3" ) 1k 10k 10 )

Plots the waveform representing the inverse Fourier transformation of the voltage of " / net 3"
from 1k to 10Kk.
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freq

freq( o_waveformt_crossType [?threshold n_threshold] [?mde t_nmode]
[ ?xName xName] [ b_hi st oDi spl ay] [ x_noOf Hi st oBi ns] )
=> o_out put Wave/ ni |

Description

Computes the frequency of the input waveform(s) as a function of time or cycle.

Arguments
o_waveform Waveform, expression, or a family of waveforms.

t _crossType The points at which the curves of the waveform intersect with the
threshold. While intersecting, the curve may be either rising or
falling. For the f r eq function, you may specify the frequency to
be calculated against either the rising points or the falling points
by settingcr ossTypetori si ngorfalling,respectively. The
default cr ossTypeisri si ng.

n_threshold The threshold value against which the frequency is to be
calculated. This needs to be specified only when the node
selected is user.

t _nmode The mode for calculating the threshold. This is aut o, by default,
in which case n_t hr eshol d is calculated internally. It can
alternatively be set to user, in which case, an n_t hreshol d
value needs to be provided.

t _xNanme The X-axis of the output waveform. The default value is t i me but
cycl e is also a valid value.

b_hi st oDi spl ay When set to t, returns a waveform that represents the statistical
distribution of the riseTime data in the form of a histogram. The
height of the bars (bins) in the histogram represents the
frequency of the occurrence of values within the range of
riseTime data.
Valid values: t ni |
Default value: ni |

X_noOf Hi st oBi ns Denotes the number of bins represented in the histogram
representation.
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Valid values: Any positive integer
Default value: ni |

Note: b_hi st oDi spl ay and x_noOf Hi st oBi ns are added for backward compatibility
only. It will be deprecated in future releases. Use the histo function for plotting the histogram
of the resulting function.

Value Returned

0_out put Wave Returns the frequency as a function of time or cycle.
nil Returns ni | if the frequency cannot be calculated.
Example

freg( wavel “rising” ?node “user” ?threshold 18.5 ?xName “cycle” )
=> srr\Wave: 170938688

Returns the frequency for wavel with the t hr eshol d at 18. 5 against cycl e on the x-axis.
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freq_jitter

freq jitter( o_waveformt_crossType [?node t_mpde] [?threshold n_t hreshol d]
[binSize n_binSize] [?xNanme t_xName] [ ?outputType t_out put Type] )
=> o_waveform f_val /nil

Description

Calculates the frequency jitter.

Arguments
o_waveform

t_crossType

t _node

n_threshold

n_binSi ze

t _xName

t _out put Type

August 2009

Waveform, expression, or a family of waveforms.

The points at which the curves of the waveform intersect with the
threshold. While intersecting, the curve may be either rising or
falling.

Valid values: ri singandfal |l i ng.

Default value: ri si ng.

The mode for calculating the threshold.

Valid values: aut o and user .

If set to user, an n_t hr eshol d value needs to be provided.
If setto aut o, n_t hreshol d is calculated internally.

Default value: aut o.

The threshold value against which the frequency is to be
calculated. It needs to be specified only when the node selected
isuser.

The width of the moving average window.The deviation of value
at the particular point from the average of this window is the jitter.

The X-axis of the output waveform.
Valid values: ti me and cycl e.
Default value: ti ne.

Type of output.

Valid values: sd and pl ot .

If set to sd, the output is a standard deviation jitter.
If set to pl ot , the output is a waveform.

Default value: pl ot .
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Value Returned

o_waveform

f_val

nil

Example

freg_jitter( wavel
?out put Type “sd”

=> (. 1338585

Returns the frequency jitter values as a function of time or cycle
when the out put Type is setto pl ot .

Returns the standard deviation value when the out put Type is
set to sd.

Returns ni | otherwise.

“rising” ?node “user” ?threshold 1 ?binSize 2 ?xNane “cycle”

Returns the standard deviation for the frequency jitter of wave 1 with the threshold of 1 against
the cycle on the x-axis.
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frequency

frequency( o_waveform)
=> o_waveform n_val ue/ni

Description

Computes the reciprocal of the average time between two successive midpoint crossings of
the rising waveform.

Arguments
o_waveform Waveform object representing simulation results that can be

displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Value Returned

o_wavef orm Returns a waveform representing the frequency of a family of
waveforms if the input argument is a family of waveforms.

n_val ue Returns a number representing the frequency of the specified
waveform.

ni | Returns ni | and an error message otherwise.

Example

frequency( v( "/net12" ) )

Returns the frequency of "/ net 12" .
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ga
ga( 0_s11 o_s12 o_s21 o0_s22 [ ?gs n_gs] )

=> o_wavef ornini
Description

Returns the available gain in terms of the supplied parameters and the optional source
reflection coefficient (Gs).

Arguments

o_sl11 Waveform object representing s11.
0_s12 Waveform object representing s12.
0_s21 Waveform object representing s21.
0_S22 Waveform object representing s22.
n_gs Source reflection coefficient.

Default value: 0

Value Returned

o_waveform Waveform object representing the available gain.
ni Returns ni | and an error message otherwise.
Example

s11 = sp(1 1)
s12 = sp(1 2)
s21 = sp(2 1)
s22 = sp(2 2)
pl ot (ga(s1ll s12 s21 s22))
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gac

gac( o0_s11 o_s12 o_s21 o_s22 g_level g_frequency )

=> o_wavef or m ni

Description

Computes the available gain circles.

The g datatypeong_| evel andg_frequency allows either the level or the frequency to
be swept while the other remains fixed.

Arguments
o_sl1i
0_s12
0_s21
0_s22

g_l evel

g frequency
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Waveform object representing s11.
Waveform object representing s12.
Waveform object representing s21.
Waveform object representing s22.

Level in dB. It can be specified as a scalar or a vector. If it is
specified as a vector, the level is swept. The | i nRg function can
be called to generate a linear range. For example, | i nRg( - 30
30 5 ) isthesameas|ist(-30 -25 -20 -15 -10 -5 0
5 10 15 20 25 30) andtheg_| evel argument can be
specified as either of the above. In that case, an available gain
circle is calculated at each one of the 13 levels.

Frequency, which can be specified as a scalar or a linear range.
If it is specified as a linear range, the frequency is swept. The
linear range is specified as a list with three values: the start of the
range, the end of the range, and the increment. For example,
l'ist(100M 1G 100M specifies a linear range with the
following values:

{ 100M, 200M, 300M, 400M, 500M, 600M, 700M, 800M, 900M,
1G }

In that case, an available gain circle is calculated at each one of
the 10 frequencies.
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Value Returned
o_waveform

ni |

Example

s11 = sp(1 1 ?result
s12 = sp(1 2 7?result
s21 = sp(2 1 ?result
s22 = sp(2 2 ?result

pl ot (gac(sl1ll s12 s21

August 2009

Waveform object representing the available gain circles.

Returns ni | and an error message otherwise.

"sp")
"sp")
"sp")
"sp")

s22 1inRg(-30 30 5) 900M))
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gainBwProd

gai nBwProd( o_waveform)
=> o_waveform n_val ue/nil

Description

Calculates the gain-bandwidth product of a waveform representing the frequency response
of interest over a sufficiently large frequency range.

Returns the product of the zero-frequency-gain and 3dB-gain-frequency.

gainBwProd ( gain) = Ay * f2

The gain-bandwidth product is calculated as the product of the DC gain A, and the critical
frequency f2. The critical frequency 2 is the smallest frequency for which the gain equals
1/./2  times the DC gain A,,.

Arguments
o_waveform Waveform object representing simulation results that can be

displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Value Returned

o_waveform Returns a waveform representing the gain-bandwidth product for
a family of waveforms if the input argument is a family of
waveforms.

n_val ue Returns a value for the gain-bandwidth product for the specified
waveform.

ni | Returns ni | and an error message otherwise.
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Example
gai nBwProd( v( "/aUut" ) )

Returns the gain-bandwidth product for the waveform representing the voltage of the " / OUT"
net.
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gainMargin

gai nMargi n( o_waveform [b_stabl e])
=> o_waveform n_val ue/nil

Description

Computes the gain margin of the loop gain of an amplifier.

The first argument is a waveform representing the loop gain of interest over a sufficiently large
frequency range. This command returns the dB value of the waveform when its phase
crosses negative pi.

gainMargin( gain ) = 20 * |10g10( value( gain f0 ) )

The gain margin is calculated as the magnitude of the gain in dB at fO. The frequency f0 is
the lowest frequency in which the phase of the gain provided is -180 degrees. For stability,
the gain margin will be negative when b_stable is set to nil. If b_stable value is set to t, then
a stable design will have a positive value.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srr\Wave: XXXXX.)

b stable Boolean optional value that takes the value ni | by default.

Value Returned

o_wavef orm Returns a waveform representing the gain margin for a family of
waveforms if the input argument is a family of waveforms.

n_val ue Returns the value for the gain margin of the specified waveform.
ni | Returns ni | and an error message otherwise.

Example

gainMargin( v( "/QUT" ) ) = -9.234

gainMargin( v( "/QUT" ) nil ) = -9.234

gainMargin( v( "/QUT" ) t ) = 9.234
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gmax

gmax( o0_sl1ll o_sl12 o_s21 o_s22)

=> o_wavef ornini

Description

Returns the maximum power gain in terms of the supplied parameters.

Arguments
o sl1
0_sl12
0_s21

0 s22

Value Returned

o_waveform

ni

Example

s11 = sp(1 1)
s12 = sp(1l 2)
s21 = sp(2 1)

s22 = sp(2 2)

Waveform object representing s11.
Waveform object representing s12.
Waveform object representing s21.

Waveform object representing s22.

Load reflection coefficient.

Returns ni | and an error message otherwise.

pl ot (gmax(s1l s12 s21 s22))
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gmin

gmn( o_Copt o_Bopt f_zref )
=> o_gm nWave/ ni |

Description

Returns the optimum noise reflection coefficientinterms ofo_ Gopt ,0_Bopt ,andf _zr ef.

gm n is returned as follows:

yOpt = o_CGopt + (conplex 0 1) * o_Bopt
return ( 1/ f _zref(1l) - yOot ) / ( 1/ f_zref(1l) + yOpt )

Arguments

o_Gopt Waveform object representing the optimum source conductance.
0_Bopt Waveform object representing the optimum source susceptance.
f_zref Reference impedance.

Value Returned

o_gm nWave Waveform object representing the optimum noise reflection
coefficient.

ni | Returns ni | and an error message otherwise.

Example

Gopt = getData("Gopt")

Bopt get Dat a( " Bopt ")
Zref = zref(1l ?result "sp")
pl ot (gm n( Gopt Bopt Zref))

August 2009 344 Product Version 6.1.3



Ocean Reference
Predefined and Waveform (Calculator) Functions

gmsg

gnsg( o0_sl1ll o_sl12 o_s21 o_s22)
=> o_wavef ornini

Description

Returns the maximum stable power gain in terms of the supplied parameters.

Arguments

o_sl11 Waveform object representing s11.
0 _s12 Waveform object representing s12.
0_s21 Waveform object representing s21.
0_S22 Waveform object representing s22.

Value Returned

o_wavef orm Waveform object representing the maximum stable power gain.
ni | Returns ni | and an error message otherwise.

Example

s11 = sp(1 1)

s12 = sp(1l 2)

s21 = sp(2 1)

s22 = sp(2 2)
pl ot (gnsg(s1l s12 s21 s22))
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gmux

gmux( o_sl1l o_s12 o_s21 o_s22)
=> o_wavef ornini

Description

Returns the maximum unilateral power gain in terms of the supplied parameters.

Arguments

o_sl11 Waveform object representing s11.
0 _s12 Waveform object representing s12.
0_s21 Waveform object representing s21.
0_S22 Waveform object representing s22.

Value Returned

o_wavef orm Waveform object representing the maximum unilateral power
gain.

ni Returns ni | and an error message otherwise.

Example

s11 = sp(1 1)

s12 = sp(1 2)

s21 = sp(2 1)

s22 = sp(2 2)
pl ot (gmux(sl1ll s12 s21 s22))
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gp

gp( 0_s11 o_s12 o_s21 o_s22 [?gl n_gl] )
=> o_wavefornm nil

Description

Computes the power gain in terms of the S-parameters.

Arguments

o_sl11 Waveform object representing s11.

0 _s12 Waveform object representing s12.
0_s21 Waveform object representing s21.
0_S22 Waveform object representing s22

n_gl Load reflection coefficient. Default value: 0

Value Returned

o_waveform Waveform object representing the power gain.
ni Returns ni | and an error message otherwise.
Example

s1l1l = sp(1l 1)

s12 = sp(1 2)

s21 = sp(2 1)

s22 = sp(2 2)
pl ot (gp(sll s12 s21 s22))

Note: gl is an imaginary number which should be input in the following format:
gp( sl1l1 sl12 s21 s22 ?gl conpl ex(<real Part> <i magPart >))
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gpc

gpc( o0_s11 o_s12 o_s21 o_s22 g_level g_frequency )
=> o_waveform nil

Description
Computes the power gain circles.

The g datatypeong_| evel andg_frequency allows either the level or the frequency to
be swept while the other remains fixed.

Arguments

o_sl1 Waveform object representing s11.

0_s12 Waveform object representing s12.

0_s21 Waveform object representing s21.

0 S22 Waveform object representing s22.

g_level Level in dB. It can be specified as a scalar or a vector. If it is
specified as a vector, the level is swept. The | i nRg function can
be called to generate a linear range. For example, | i nRg( - 30
30 5 ) isthesameas!|ist(-30 -25 -20 -15 -10 -5 0
5 10 15 20 25 30) andtheg_ | evel argument can be
specified as either. In that case, a power gain circle is calculated
at each one of the 13 levels.

g frequency The frequency. It can be specified as a scalar or a linear range.

If it is specified as a linear range, the frequency is swept. The
linear range is specified as a list with three values: the start of the
range, the end of the range, and the increment. For example,
list(100M 1G 100M specifies a linear range with the
following values:

{ 100M, 200M, 300M, 400M, 500M, 600M, 700M, 800M, 900M,
1G }

In that case, a power gain circle is calculated at each one of the
10 frequencies.
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Value Returned
o_waveform Waveform object representing the power gain circles.

ni Returns ni | and an error message otherwise.
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groupDelay

groupDel ay( o_waveform)
=> o_wavefornm nil

Description

Computes the group delay of a waveform.

This command returns the derivative of the phase of o_wavef or m/ 2pi. Group delay is
defined as the derivative of the phase with respect to frequency. Group delay is expressed in
seconds.

It is calculated using the vp function as shown below:

_de _ d [phase(/netX)
Group Delay =5 = df[ 360 }
Arguments
o_waveform Waveform object representing simulation results that can be

displayed as a series of points on a grid. (A waveform object
identifier looks like this: srr\Wave: XXXXX.)

Value Returned

o_waveform Returns a waveform representing the group delay of the
specified waveform.

ni Returns ni | and an error message otherwise.

Example
pl ot ( groupDelay( v( "/net3" ) ) )

Plots the waveform representing the group delay of the voltage of "/ net 3".
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gt
gt( 0_s11 o_s12 o0_s21 o0_s22 [ ?gs n_gs] [ ?gl n_gl] )

=> o_wavef ornini
Description

Returns the transducer gain in terms of the supplied parameters and the optional source
reflection coefficient (Gs) and the input reflection coefficient (Gl).

Arguments

o_sl11 Waveform object representing s11.

0_s12 Waveform object representing s12.

0_s21 Waveform object representing s21.

0_S22 Waveform object representing s22.

n_gs Source reflection coefficient. Default value: O
n_gl Input reflection coefficient. Default value: 0

Value Returned

o_waveform Waveform object representing the transducer gain.
ni Returns ni | and displays a message if there is an error.
Example

s1l1l = sp(1l 1)
s12 = sp(1 2)
s21 = sp(2 1)
s22 = sp(2 2)
plot(gt(sll s12 s21 s22))

Note: gl is an imaginary number which should be input in the following format:
gt ( sl1l1 sl12 s21 s22 ?gl conpl ex(<real Part> <i magPart >))
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harmonic

harnoni ¢c( o_waveform h_i ndex )
=> o_waveform g_val ue/nil

Description

Returns the waveform for a given harmonic index.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

h_i ndex The index number that designates the harmonic information to

be returned. For the’ pss,’ pac, and’ pxf analyses, the index
is an integer number. For the ’ pdi st o analysis, the index is a
list of integers that correspond with the frequency names listed
in the f unds analysis parameter in the netlist. If more than one
h_i ndex is desired at one time, a list can be specified.

Value Returned
o_waveform Returns a waveform (when a single h_i ndex is specified) or
family of waveforms (when more than one h_i ndex is

specified) if the input argument is a family of waveforms.

g_val ue Returns the harmonic value if the input is a single waveform with
the X values being harmonics

ni Returns ni | and displays a message if there is an error.

Example

For each of the following commands:

harmoni c(v("/net49" ?result "pss-fd.pss") 1)
harmoni c(v("/Pif" ?result "pdisto-fi.pdisto") list(1 -1))

Each result is a complex number.
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For each of the following commands:

harmoni c(v("/net54" ?result "pac-pac") 1)

harmoni c(v("/net51" ?result "sweeppss_pss_fd-sweep") list(8))
harmoni c(v("/Pif" ?result "sweeppss_pac-sweep") -8)

har moni c(v("/net 36" ?result "sweeppdisto pdisto fi-sweep") '(1 -1))

Each result is a waveform.

For each of the following commands:

har noni c(v("/net54" ?result "pac-pac") list(1l 5))

harnoni c(v("/net51" ?result "sweeppss_pss_fd-sweep") '(1 8))

harnmoni c(v("/Pif" ?result "sweeppss_pac-sweep") list(-8 0))

har noni c(v("/net36" ?result "sweeppdisto_pdisto_fi-sweep") "((1-1) (2-2) (-12)))

Each result is a family of waveforms.

Neither of the following commands should be entered:

harmoni c(v("/net49" ?result "pss-fd.pss") list(0 1))
harmoni c(v("/Pif" ?result "pdisto-fi.pdisto") *((1 -1) (-1 2)))

Each resulting waveform is not in a useful format.
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harmonicFregList

harmoni cFreqLi st ( [?resultsDir t_resultsDir] [?result S_resultName])
=>n_list/nil
Description

Returns a list of lists, with each sublist containing a harmonic index and the minimum and
maximum frequency values that the particular harmonic ranges between.

If both of these frequency values are the same, just one frequency value is returned.

Arguments

t resultsDir Directory containing the PSF files (results). If you supply this
argument, you must also supply the r esul t Name argument.

S resul t Name Results from an analysis.

Value Returned

n_Iist Returns a list of lists. For the ’ pss,’ pac, and’ pxf analyses,
the first element of each sublist is an integer number. For the
' pdi st o analysis, the first element of each sublist is a list of
integers that correspond with the frequency names listed in the
f unds analysis parameter in the netlist. For all sublists, the
remaining entries are the minimum and maximum frequency
values that the particular harmonic ranges between. If both of
these frequency values are the same, just one frequency value
is returned.

nil Returns ni | if no harmonics are found in the data.

Example

For each of the following commands:

har noni cFreqgLi st ( ?result "pss-fd.pss" )

har noni cFreqLi st ( ?result "pac-pac" )

har noni cFreqgLi st ( ?result "sweeppss_pss_fd-sweep" )
har moni cFreqgLi st ( ?result "sweeppss_pac-sweep" )
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Each result is a list of integers.

For each of the following commands:
har moni cFreqLi st ( ?result "pdisto-fi.pdisto" )
har moni cFreqgLi st ( ?result "sweeppdisto_pdisto_fi-sweep” )

Each resultis a list of lists, with each sublist containing a combination of integer numbers that
correspond with the frequency names listed in the f unds analysis parameter in the netlist.
These names can also be extracted from the PSF data by using the r esul t Par amfunction
to find the ’ | ar gef undname and ' noder at ef undnanes values. For example:

strcat(resultParan( 'l argefundnane ?result "pdisto-fi.pdisto" )
resul t Paran( ' noder at ef undnanes ?result "pdisto-fi.pdisto" ))

Returns a string representing the order of the frequency names.
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harmonicList

harmoni cList( [?resultsDir t_resultsDir] [?result S resultNane] )
=> n_|ist

Description

Returns the list of harmonic indices available in the r esul t Name or current result data.

Arguments

t resultsDir Directory containing the PSF files (results). If you supply this
argument, you must also supply the resultName argument.

S resul t Name Results from an analysis.

Value Returned

n_Iist Returns a list of harmonic indices. For the ’ pss,’ pac, and
" pxf analyses, the index is an integer number. For the’ pdi st o
analysis, the index is a list of integers that correspond with the
frequency names listed in the ’ f unds analysis parameter in the
netlist.

ni | Returns ni | if no harmonics are found in the data.

Example

For each of the following commands:

har noni cLi st( ?result "pss-fd.pss" )

har noni cLi st ( ?result "pac-pac" )

har noni cLi st( ?result "sweeppss_pss_fd-sweep" )
harmoni cLi st ( ?result "sweeppss_pac-sweep" )

Each result is a list of integers.

For each of the following commands:

harmoni cLi st( ?result "pdisto-fi.pdisto" )
har moni cLi st ( ?result "sweeppdi sto_pdisto_fi-sweep” )
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Each resultis a list of lists, with each sublist containing a combination of integer numbers that
correspond with the frequency names listed in the ’ f unds analysis parameter in the netlist.
These names can also be extracted from the PSF data by using the ’ r esul t Par amfunction
to find the ’ | ar gef undnane and ' noder at ef undnanes values. For example:

strcat(resultParan( 'l argefundname ?result "pdisto-fi.pdisto" ) " "
resul t Paran( ' noder at ef undnanes ?result "pdisto-fi.pdisto" ))

Returns a string representing the order of the frequency names.
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histo

histo( o_waveform x_bins n_mn n_max )
=> o0_hi stoWavef orn nil

Description

Returns a waveform that represents the statistical distribution of input data in the form of a
histogram. The height of the bars (or bins) in the histogram represents the frequency of the
occurrence of values within a specific period. Using the hi st o function, the range for
capturing these frequencies can be specified through the n_m n and n_nmax values.

Arguments

o_waveform Input waveform.

X_bins Number of bins to represent the input data.

n_mn The first value on the horizontal axis of the histogram. By default,
it assumes the minimum value of the input waveform.

n_max The last value on the horizontal axis of the histogram. By default,

it assumes the maximum value of the input waveform.

Value Returned

o_hi st oWavef orm Returns a waveform representing the statistical distribution of the
input waveform o_wavef or m

nil Returns ni | in case of an error.

Example

histo( VI("/vin") 3 1.5 3.5)
=> out_wave

pl ot ( out_wave )

Plots the output waveform out _wave as a histogram, which represents the statistical
distribution of the input waveform VT("/vin").
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linteg

iinteg( o_waveform)
=> o_wavefornm nil

Description

Computes the indefinite integral of a waveform with respect to the X-axis variable.

Arguments

o_waveform

Value Returned

o_waveform

ni |

Example

Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Returns a waveform representing the indefinite integral of the
input waveform.

Returns ni | and an error message otherwise.

plot( iinteg( v( "/net8" )))

Computes the indefinite integral of the waveform representing the voltage of

"/ net8".
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imag
i mg( {o_waveform | n_input} )
=> o_waveform mag/ n_nunber | mag/ ni |

Description

Returns the imaginary part of a waveform representing a complex number or returns the
imaginary part of a complex number.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

n_i nput Complex number.

Value Returned

o_wavef orm mag
Returns a waveform when the input argument is a waveform.

n_nunber | mag Returns a number when the input argument is a number.
ni Returns ni | and an error message otherwise.
Example

img( v( "/net8" ) )

Returns a waveform representing the imaginary part of the voltage of "/ net 8" . You also can
use the vi malias to perform the same command, as in

vim( "net8" ).

x=conmpl ex( -1 -2 ) => conplex(-1, -2)

img( x ) =>-2.0

Creates a variable x representing a complex number, and returns the real portion of that
complex number.
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integ

integ( o_waveform [n_intial _limt,n_final _limt] )
=> o_waveform n_val ue/nil

Description

Computes the definite integral of the waveform with respect to a range specifed on the X-axis
of the waveform. The result is the value of the area under the curve over the range specified
on the X-axis.

You should specify either both the limits or neither. In case you do specify the limits, they
become the end points of the range on the X-axis for definite integration. If you do not specify
the limits, then the range for definite integration is the entire range of the sweep on the X-axis.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srr\Wave: XXXXX.)

initial _limt_n Initial limit for definite integration.

final _limt_n Final limit for definite integration.

Value Returned

o_waveform Returns a waveform representing the definite integral for a family
of waveforms if the input argument is a family of waveforms.

n_val ue Returns a numerical value representing the definite integral of
the input waveform if the input argument is a single waveform.

ni | Returns ni | and an error message otherwise.

Example
integ( v( "/out" ) )

Returns the definite integral of the waveform representing the voltage of "/ out " over its
entire range.

integ( VT( "/out" ),12.5n, 18n)
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Returns the definite integral of the waveform representing the voltage of "/ out " within a
specified range.
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intersect

intersect( o_waveformlL o_wavefornk )
=> o_wave/nil

Description

Returns a waveform containing the points of intersection for two waveforms passed as
arguments.

Arguments

o_wavef orml Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

o_wavef or n2 Additional waveform object.

Value Returned

0_wave Returns a waveform containing the points of intersection for the
two waveforms passed as arguments.

ni | Returns ni | if the two waveforms are disjoint or overlap each

other, and an error message, if the arguments to the function are
not correct.

Example
intersect( VT("/inpl") VT("/inp2") )
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ipn

ipn( o_spurious o_reference [ f_ordspur f_ordref f_epspur f_epref b_psweep

S_measure ] )

=> o_waveform f_nunmber/nil

Description

Performs an intermodulation nth-order intercept measurement.

The data for this measurement can be either a single input power value or a parametric input

power sweep.

From each of the spurious and reference power waveforms (or points), the i pn function
extrapolates a line of constant slope (dB/dB) according to the specified order and input power
level. These lines represent constant small-signal power gain (ideal gain). The i pn function
calculates the intersection of these two lines and returns the value of either the X coordinate
(input referred) or Y coordinate.

Arguments

O_spurious

o _reference

f _ordspur

f_ordref

f _epspur

August 2009

Waveform or number representing the spurious output power (in
dBm).

Waveform or number representing the reference output power (in
dBm).

Order or slope of the spurious constant-slope power line. Default
value: 3

Order or slope of the reference constant-slope power line.
Default value: 1

Value (in dBm) used to indicate the point where the spurious
constant-slope power line begins. Ifb_psweep i s t,thisvalue
is the input power value of the point onthe o_spuri ous
waveform, otherwise this value is paired with the o_spuri ous
value to define the point. This point should be in the linear region
of operation. (Ifb_psweep is t,f _spspur defaultsto the X
coordinate of the first point of the o_spur i ous wave; if
S_measur e is’ i nput, a number must be specified.)
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f_epref Value (in dBm) used to indicate the point where the reference
constant-slope power line begins. If b_psweep ist, this value
is the input power value of the pointonthe o_r ef er ence
waveform, otherwise this value is paired with the
o_r ef er ence value to define the point. This point should be in
the linear region of operation. (Ifb_psweepist,f epref
defaults to the X coordinate of the first point of the
o_reference wave;ifs_measur e is’ i nput, anumber
must be specified.)

b _psweep Boolean indicating that the input power to the circuit was a
parametric sweep. The power sweep must both be in dBm and
be performed at the lowest parametric level.

Default value: t

S_measure Name indicating if measurement is to be input referred (" i nput)

or output referred (" out put ).
Default value: ’ i nput

Value Returned

o_waveform Depending on setting of b_psweep and the dimension of the
input waveforms, returns either a waveform or a family of
waveforms.

f _nunber Ifo_spurious ando_ref erence are numbers or they are

waveforms when b_psweep ist, returns a number.

ni Returns ni | and an error message otherwise.

Example

spurWave = db20( har noni c(wave si gnal Harnoni c))

ref Wave = db20( har noni c(wave ref erenceHar noni c))

xloc = ipn( spurWave refWave 3.0 1.0 -25 -25)

yloc = ipn( spurWave refWave 3.0 1.0 -25 -25t "Qutput")

Computes the IP3 point for the given wave.

Each of the following examples returns an ip3 measurement.

i pn(dB20( harnmonic(v("/Pif" ?result "pss_fd") 9))
dB20( harrmoni c(v("/Pif" ?result "pss_fd") 8)))

i pn(dbm( har noni c(spectral Power (v("/Pif" ?result "pss_fd")/50.0
v("/Pif" ?result "pss_fd")) 9))
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dbm( har noni c(spectral Power (v("/Pif" ?result "pss_fd")/50.0

v("/Pif" ?result "pss_fd")) 8)))

i pn(dbm(har noni c(spectral Power (v("/Pif" ?result "pss_

/resultParan("rif:r" ?result "pss_td")
v("/Pif" ?result "pss_fd")) 9))

dbm( har moni c(spectral Power (v("/Pif" ?result "pss_

/resultParan("rif:r" ?result "pss_td")
v("/Pif" ?result "pss_fd")) 8)))

i pn(dbn( har noni c(spectral Power (i ("/rif/PLUS" ?result
v("/Pif" ?result "pss_fd")) 9))
dbn( har noni c(spectral Power (i ("/rif/PLUS" ?result
v("/Pif" ?result "pss_fd")) 8))
3. 1. -25 -25t "CQutput")

fd")

fd")

"pss_fd")
"pss_fd")

i pn(dbm(har noni c(spectral Power (v("/Pif" ?result "pac")

/resultParan("rif:r" ?result "pss_td")
v("/Pif" ?result "pac")) -21))

dbm( har noni c(spectral Power (v("/Pif" ?result "pac")

/resultParan("rif:r" ?result "pss_td")
v("/Pif" ?result "pac")) -25)))
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ipnVRI

i pnVRI ( o_vport x_harmspur x_harnref [?iport o_iport] [?rport f_rport]
[ ?ordspur f_ordspur] [?epoint f_epoint] [?psweep b_psweep] [?epref f_epref]
[?ordref f_ordref] [?measure s_neasure] )
=> o_waveform f_nunber/nil

Description
Performs an intermodulation nth-order intercept point measurement.

Use this function to simplify the declaration of an ipn measurement. This function extracts the
spurious and reference harmonics from the input waveform(s), and uses

dBm(spectral Power ((i or v/r),v)) tocalculate the respective powers. The function
passes these power curves or numbers and the remaining arguments to the i pn function to
complete the measurement.

From each of the spurious and reference power waveforms (or points), the i pn function
extrapolates a line of constant slope (dB/dB) according to the specified order and input power
level. These lines represent constant small-signal power gain (ideal gain). The i pn function
calculates the intersection of these two lines and returns the value of either the X coordinate
(input referred) or the Y coordinate.

Arguments

o_vport Voltage across the output port. This argument must be a family
of spectrum waveforms (1 point per harmonic), with the option of
containing a parametric input power sweep (in dBm).

X_har mspur Harmonic number of the spurious voltage contained in
o_vport.Wheno_i port is specified, also applies to a
current waveform contained in o_i port.

X_har nr ef Harmonic index of the reference voltage containedino_vport.
When o_i port is specified, also applies to a current waveform
contained ino_i port.

o_i port Current into the output port. This argument must be a family of
spectrum waveforms (1 point per harmonic), with the option of
containing a parametric input power sweep (in dBm). When
specified, power is calculated using voltage and current.

f _rport Resistance into the output port. When specified and o_i port
is ni | , the output power is calculated using voltage and
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f _ordspur

f _epoint

b_psweep

f _epref

f _ordref

S_MmMeasure

Value Returned

o_waveform

August 2009

resistance.
Default value: 50

Order or slope of the spurious constant-slope power line.
Default value: 3

Value (in dBm) used to indicate the point where the spurious
constant-slope power line begins. If b_psweep is t, this value
is the input power value of the point onthe o_spuri ous
waveform, otherwise this value is paired with the o_spuri ous
value to define the point. This point should be in the linear region
of operation.

Default value: Ifb_psweep ist, the lowest input power value; if
S_measur e is’ i nput, a number must be specified.

Boolean indicating that the input power to the circuit was a
parametric sweep. The power sweep must be in dBm and must
be performed at the lowest parametric level.

Default value: t

Value (in dBm) used to indicate the point where the reference
constant-slope power line begins. If b_psweep is t, this value
is the input power value of the pointonthe o_r ef erence
waveform, otherwise this value is paired with the

o_r ef er ence value to define the point. This point should be in
the linear region of operation.

Default value: If f _epoi nt isnotnil,f_epoi nt; else if
b_psweep ist, the X coordinate of the first point of the
o_referencewave;elseifs_nmeasureis’ i nput,anumber
must be specified.

Order or slope of the reference constant-slope power line.
Default value: 1

Symbol indicating if measurement is to be input referred
( 1 nput) or output referred (" out put).
Default value: * i nput

Depending on the setting of b_psweep and the dimension of
input waveform(s), the i pnVRI function returns either a
waveform or a family of waveforms.

368 Product Version 6.1.3



Ocean Reference
Predefined and Waveform (Calculator) Functions

f _nunber Depending on the setting of b_psweep and the dimension of
input waveform(s), the i pnVRI function returns a number.

ni | Returns ni | and an error message otherwise.

Example

Each of following examples returns an ip3 measurement:
i pnVRI (v("/Pif" ?result "pss_fd") 9 8)

i pnVRI (v("/Pif" ?result "pss_fd"') 9 8
?rport resultParanm("rif:r" ?result "pss_td"))
i pnVRI (v("/Pif" ?result "pss_fd") 9 8
2iport i ("/rif/PLUS" ?result "pss_fd") ?epoint -25
?nmeasure "Qutput")
i pnVRI (v("/Pif" ?result "pac") -21 -25
?rport resultParanm("rif:r" ?result "pss_td"))
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ipnVRICurves

i pnVRI Curves( o_vport x_harmspur x_harnref [?iport o_iport] [?rport f_rport]
[ ?ordspur f_ordspur] [?epoint f_epoint] [?psweep b_psweep] [?epref f_epref]
[?ordref f_ordref] )
=> o_waveformnil

Description
Constructs the waveforms associated with an ipn measurement.

Use this function to simplify the creation of waves associated with an ipn measurement. This
function extracts the spurious and reference harmonics from the input waveform(s), and uses
dBm(spectral Power ((i or v/r),v)) to calculate the respective powers.

From each of the spurious and reference power waveforms (or points), the i pnVRI Cur ves
function extrapolates a line of constant slope (dB/dB) according to the specified order and
input power level. These lines represent constant small-signal power gain (ideal gain). The
function returns these lines and power waveforms (when present) as a family of waveforms.

This function only creates waveforms and does not perform an ipn measurement or include
labels with the waveforms. Use the i pn or i pnVRI function for making measurements.

Arguments

o_vport Voltage across the output port. This argument must be a family
of spectrum waveforms (1 point per harmonic), with the option of
containing a parametric input power sweep (in dBm).

X_har mspur Harmonic index of the spurious voltage contained ino_vport.
When o_i port is specified, also applies to a current waveform
contained ino_i port.

X_har nr ef Harmonic index of the reference voltage containedino_vport .
When o _i port is specified, also applies to a current waveform
contained in o_i port.

o_i port Current into the output port. This argument must be a family of

spectrum waveforms (1 point per harmonic), with the option of
containing a parametric input power sweep (in dBm). When
specified, power is calculated using voltage and current.
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f_rport

f _ordspur

f _epoint

b _psweep

f _epref

f _ordref

Value Returned

o_waveform

nil
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Resistance into the output port. When specified and o_i por t
is ni | , the output power is calculated using voltage and
resistance.

Default value: 50

Order or slope of the spurious constant-slope power line.
Default value: 3

Value (in dBm) used to indicate the point where the spurious
constant-slope power line begins. If b_psweep is t, this value
is the input power value of the point on the o_spuri ous
waveform, otherwise this value is paired with the o_spuri ous
value to define the point. This point should be in the linear region
of operation.

Default value: If b_psweep ist, the X coordinate of the first
point of the o_spur i ous wave; otherwise a number must be
specified.

Boolean indicating that the input power to the circuit was a
parametric sweep. The power sweep must be in dBm and must
be performed at the lowest parametric level.

Default value: t

Value (in dBm) used to indicate the point where the reference
constant-slope power line begins. If b_psweep is t, this value
is the input power value of the pointonthe o_r ef erence
waveform, otherwise this value is paired with the

o_r ef er ence value to define the point. This point should be in
the linear region of operation.

Default value: If f _epoi nt isnotnil,f_epoi nt; else if
b_psweep ist, the X coordinate of the first point of the

o_r ef er ence wave; else a number must be specified.

Order or slope of the reference constant-slope power line.
Default value: 1

A family of waveforms that contains the spurious and reference
tangent lines, and when b_psweep is t, contains the spurious
and reference waveforms.

Returns ni | and an error message otherwise.
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Example

Each of following examples returns curves related to an ip3 measurement:

i pnVRI Curves(v("/Pif" ?result "pss_fd") 9 8)

i pnVRI Curves(v("/Pif" ?result "pss_fd") 9 8
?rport resultParan("rif:r" ?result "pss_td"))

i pnVRI Curves(v("/Pif" ?result "pss_fd") 9 8
Riport i ("/rif/PLUS" ?result "pss_fd") ?epoint -25)

i pnVRI Curves(v("/Pif" ?result "pac") -21 -25
?rport resultParan("rif:r" ?result "pss_td"))
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kf

kf( o_sl1l1 o_sl12 o0_s21 o0_s22)
=> o_wavefornm nil

Description

Returns the stability factor in terms of the supplied parameters.

Arguments

o_sl11 Waveform object representing s11.
0 _s12 Waveform object representing s12.
0_s21 Waveform object representing s21.
0_S22 Waveform object representing s22.

Value Returned

o_wavef orm Waveform object representing the stability factor.
ni Returns ni | if there is an error.
Example

s11 = sp(1 1)
s12 = sp(1l 2)
s21 = sp(2 1)
s22 = sp(2 2)
pl ot (kf (s11l s12 s21 s22))
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In

In( {o_waveform | n_nunber} )
=> o_waveform f_number/nil

Description

Gets the base-e (natural) logarithm of a waveform or number.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

n_nunber Number.

Value Returned

o_waveform Returns a waveform object representing the base-e (natural)
logarithm of the input waveform if the input argument is a
waveform object, or returns a family of waveforms if the input
argument is a family of waveforms

f _nunber Returns a number if the input argument is a number.
ni | Returns ni | and an error message otherwise.
Example

In(C v( "/net9" ) )

Gets a waveform that is calculated as the natural logarithm of the input waveform.
I n(ymax(v("/net9")))

Gets a waveform that is calculated as the natural logarithm of the following: ymax(v( "/
net9")).

| n(100)
=> 4. 60517

Gets the natural logarithm of 100.
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log10

| 0g10( {o_waveform | n_number} )
=> o_waveform n_number/nil

Description

Gets the base-10 logarithm of a waveform or a number.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

n_nunber Number.

Value Returned

o_waveform Returns a waveform object if the input argument is a waveform
object or returns a family of waveforms if the input argument is a
family of waveforms.

n_nunber Returns a number that is calculated as the base-10 logarithm of
the input number.

ni | Returns ni | and an error message otherwise.

Example
I og10( v( "/net9" ) )

Gets a waveform that is calculated as the base-10 logarithm of the input waveform.
| 0g10( ymax( v( "/net9" ) ) )

Gets a waveform representing the base-10 logarithm of ymax(v("/ net9")).

| 0g10( 100 )
=> 2.0

Gets the base-10 logarithm of 100, or 2.
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Isb

I sb( 0_s11 o_s12 o_s21 o_s22 g_frequency )
=> o_waveform nil

Description

Computes the load stability circles.

Arguments

o_sl11 Waveform object representing s11.

0 _s12 Waveform object representing s12.

0_s21 Waveform object representing s21.

0_S22 Waveform object representing s22.

g_frequency Frequency. It can be specified as a scalar or a linear range. If it

is specified as a linear range, the frequency is swept. The linear
range is specified as a list with three values: the start of the
range, the end of the range, and the increment. For example,
list(100M 1G 100M specifies a linear range with the
following values:

{ io0mM 200M 300M 400M 500M 600M 700M
800M 900M 1G}

In that case, a load stability circle is calculated at each one of the
10 frequencies

Value Returned

o_waveform Waveform object representing the load stability circles.
ni Returns ni | and an error message otherwise.
Example

plot (I'sb(s1l s12 s21 s22 |ist(800M 1G 100M))
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Ishift

Ishift( o_waveformn_delta )
=> o_wavefornm nil

Description
Shifts the waveform to the left by the delta value.

This command is the inverse of the r shi ft command.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

n_delta Value by which the waveform is to be shifted.

Value Returned

o_waveform Returns a waveform object representing the input waveform
shifted to the left. Returns a family of waveforms if the input
argument is a family of waveforms.

ni Returns ni | and an error message otherwise.

Example
plot( Ishift( v( "/net8" ) 30u ) )

Shifts the waveform representing the voltage of "/ net 8" to the left by 30u and plots the
resulting waveform.
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mag

mag( {o_waveform | n_number} )
=> o_waveform n_number/nil

Description

Gets the magnitude of a waveform or number.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

n_nunber Number.

Value Returned

o_waveform Returns a waveform object if the input argument is a waveform
object or returns a family of waveforms if the input argument is a
family of waveforms.

n_nunber Returns a number if the input argument is a number.
ni Returns ni | and an error message otherwise.
Example

mag( v( "5" ) )

Gets the magnitude of the waveform representing the voltage at net 5. You can also use the
vmalias to perform the same command, asinvnm( "5" ).

mag( i( "VFB" ) )

Gets the magnitude of the waveform representing current through the VFB component. You
can also use the i malias to perform the same command, asini n{ "VFB" ).

mag( -10 ) => 10

Returns the magnitude of - 10.
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nc

nc( o Fmn o_Grin o_rn g_level g frequency )
=> o_waveform nil

Description

Computes the noise circles.

Arguments

o_Fm n Waveform object representing the minimum noise factor.

o _Gm n Waveform object representing the optimum noise reflection.

o rn Waveform object representing the normalized equivalent noise
resistance.

g_level Level in dB. It can be specified as a scalar or a vector. The level
is swept, if it is specified as a vector. The | i nRg function can be
called to generate alinear range. For example, | i nRg( - 30 30
5 ) isthesameas!ist(-30 -25 -20 -15 -10 -5 0 5
10 15 20 25 30) andtheg_| evel argument can be
specified as either of the above. In that case, a noise circle is
calculated at each one of the 13 levels.

g_frequency Frequency. It can be specified as a scalar or a linear range. The

frequency is swept if it is specified as a linear range. The linear
range is specified as a list with three values: the start of the
range, the end of the range, and the increment. For example,
l'ist(100M 1G 100M specifies a linear range with the
following values:

{ 100M, 200M, 300M, 400M, 500M, 600M, 700M, 800M, 900M,
1G }

In that case, a noise circle is calculated at each one of the 10
frequencies.

Value Returned

o_waveform Waveform object representing the noise circles.
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ni | Returns ni | and an error message otherwise.

Example
Gopt = getData(" Gopt")

Bopt = get Dat a("Bopt")
Zref = zref(1l ?result "sp")
Grin = gm n(Gopt Bopt Zref)
Fmin = getData("Fnmin")

rn = get Dat a("NNR")

NC = nc(Frmin Grinrn 10 list(100M 1G 100M)
di spl ayMode("smith")

sm t hType("i npedance")

pl ot (NC)
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overshoot
overshoot( o_waveformn_initVal g_initType n_finalVal g_final Type [b_nultiple

[ s_Xnane] ][ b_hi st oDi spl ay] [ x_noOf Hi st oBi ns] )
=> o_waveform n_val ue/nil

Description

Computes the percentage by which an expression overshoots a step going from the initial
value to the final value you enter.

This command returns the overshoot of o_wavef or mas a percentage of the difference
between the initial value and the final value.

In the equation below, M represents Maximum Value of the peak wave, F represents Final
Value of the settled wave, and | represents Initial Value of the wave.

A — M
// N\ A — £
Step
p—— I
>
Overshoot = w
Arguments
o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)
n_initVal Initial X value at which to start the computation.
g_initType Specifies how i ni t Val functions.

Valid values: a non-nil value specifies that the initial value is
taken to be the value of the waveform, interpolated at

i ni t Val , and the waveform is clipped from below, as follows:
o waveform= clip( o_waveforminitval nil )

August 2009 381 Product Version 6.1.3



Ocean Reference
Predefined and Waveform (Calculator) Functions

ni | specifies thati ni t Val is defined by the X value entered.
(The command gets the Y value for the specified X value and
uses that value fori ni t Val .)

n_fi nal Val Final value at which to end the computation.

g_final Type Specifies how f i nal Val functions.
Valid values: a non-nil value specifies that the final value is
taken to be the value of the waveform, interpolated at
fi nal Val , and the waveform is clipped from above, as
follows:

o_waveform = clip( o_waveformnil finalVal )

ni | specifiesthatf i nal Val is defined by the X value entered.
(The command gets the Y value for the specified X value and
uses that value for f i nal Val .)

b multiple An optional boolean argument that takes the value ni | by
default. If set to t , the function returns multiple occurrences of
the overshoot event.

s_xNane An optional argument that is used only when b_rmul ti pl e is
settot . It takes the value t i nme by default. It controls the
contents of the x vector of the waveform object returned by the
function.
Valid values: * ti ne, ‘ cycl e

b_hi st oDi spl ay When set to t, returns a waveform that represents the statistical
distribution of the riseTime data in the form of a histogram. The
height of the bars (bins) in the histogram represents the
frequency of the occurrence of values within the range of
riseTime data.
Valid values: t ni |
Default value: ni |

X_noOf Hi st oBi ns Denotes the number of bins represented in the histogram
representation.
Valid values: Any positive integer
Default value: ni |

Note: b_hi st oDi spl ay and x_noOf Hi st oBi ns are added for backward compatibility
only. It will be deprecated in future releases. Use the histo function for plotting the histogram
of the resulting function.
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Value Returned

o_waveform Returns a waveform (or family of waveforms) representing the
amount of overshoot in comparison to the whole signal if the
input argument is a family of waveforms orifb_rmul ti pl e is set
fot.

n_val ue Returns a value for the amount of overshoot in comparison to the
whole signal if the input is a single waveform.

ni Returns ni | and an error message otherwise.

Example
overshoot( v( "/net8" ) 7nt 3.99u t )

Returns the value of the overshoot for the waveform representing the voltage of "/ net 8" .
overshoot (VT("/out") 0.5 nil 4.95 nil 5t ‘tine)

Returns multiple occurrences of overshoot specified against time-points at which each
overshoot event occurs.

overshoot (VT("/out”) 0.5 nil 4.95 nil 5t ‘cycle)

Returns multiple occurrences of overshoot specified against cycle numbers, where a cycle
number refers to the n’th occurrence of the overshoot event in the input waveform.
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peak

peak( o_waveform ?fromf_from ?to f_to ?xtol f_xtol ?ytol f_ytol )
=> o_waveformnil

Description

Detects the peaks in the input waveform and returns the X and Y coordinates of these peak
points in the form of a waveform.

Note: The function will not work for waveforms that comprise of complex numbers.

Arguments

o_wavef orm Input waveform.

f _from The initial point on the given waveform to start determining the
peaks. By default, the first point of the waveform is the starting
point.

f to The final point on the given waveform up to which the peaks are
to be determined. By default, the last point of the waveform is the
end point.

f _xtol The distance on the X axis within which all peaks are to be
filtered.

Default: 0.0

f _ytol The distance on the Y axis within which all peaks are to be
filtered.
Default: 0.0

Note: Ifbothf _xt ol andf _yt ol are specified, the filtering mechanism will operate as
follows:

m  The maximum peak is selected first.

m  All adjacent peaks in the neighborhood of both f _xt ol in the X-axis direction and
f _yt ol in the Y-axis direction are then filtered.

= Next, all the peaks in the rectangular window thus formed are filtered based on both
f xtol andf _ytol.
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Ifonly one of f _xt ol orf _yt ol isspecified, the peaks are filtered only in either the X-axis
direction or the Y-axis direction, respectively.

Value Returned

o_waveform Returns a waveform whose X and Y coordinates of the peaks are
determined from the input waveform and the peaks are filtered
based on thef _xtol andf _yt ol criteria.

ni | Returns ni | and an error message otherwise.

Example
peak( vt("/out") ?from 1n ?to 20n ?xtol 2n ?ytol 0.5)

Out of all the peaks in the region starting from 1n to 20n, the function returns a waveform
comprising of some of these peaks that satisfy the criteria of x- t ol (2n) andyt ol (0. 5).
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peakToPeak

peakToPeak( o_waveform)
=> o_waveform n_val ue/ni

Description

Returns the difference between the maximum and minimum values of a waveform.

Arguments
o_waveform Waveform object representing simulation results that can be

displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Value Returned

o_waveform Returns a waveform or a family of waveforms if the input
argument is a family of waveforms.

n_val ue Returns the difference between the maximum and minimum
values of a waveform if the input argument is a single waveform.

ni | Returns ni | and an error message otherwise.

Example
peakToPeak( v( "/net2" ) )

Returns the difference between the maximum and minimum values of the waveform
representing the voltage of the "/ net 2" net.
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period_jitter

period_jitter( o_waveformt_crossType [?npde t_mpde] [?threshold n_t hreshol d]
[binSize n_binSize] [?xNanme t_xName] [ ?outputType t_out put Type] )
=> o_waveform f _val/nil

Description

Computes the period jitter.

Arguments
o_waveform

t_crossType

t _node

n_threshold

n_binSi ze

t _xName

t _out put Type

August 2009

Waveform, expression, or a family of waveforms.

The points at which the curves of the waveform intersect with the
threshold. While intersecting, the curve may be either rising or
falling.

Valid values: ri singandfal |l i ng.

Default value: ri si ng.

The mode for calculating the threshold.

Valid values: aut o and user .

If set to user, an n_t hr eshol d value needs to be provided.
If setto aut o, n_t hreshol d is calculated internally.

Default value: aut o.

The threshold value against which the frequency is to be
calculated. It needs to be specified only when the node selected
isuser.

The width of the moving average window.The deviation of value
at the particular point from the average of this window is the jitter.

The X-axis of the output waveform.
Valid values: ti me and cycl e.
Default value: ti ne.

Type of output.

Valid values: sd and pl ot .

If set to sd, the output is a standard deviation jitter.
If set to pl ot , the output is a waveform.

Default value: pl ot .
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Value Returned

o_waveform

f_val

nil

Example

Returns the period jitter values as a function of time or cycle
when the out put Type is setto pl ot .

Returns the standard deviation value when the out put Type is
set to sd.

Returns ni | otherwise.

period_jitter( wavel “rising” ?node “user” ?threshold 1 ?binSize 2 ?xNane “cycle”

?out put Type “sd”

=> 1. 695467

Returns the standard deviation for the period jitter of wavel with the threshold of 1 against
the cycle on the x-axis.
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phase

phase( {o_waveform | n_number} )
=> o_waveform n_nunber/nil

Description

Gets the phase of the waveform or number. The phase command is similar to the
phaseDegUnwrapped command and returns the unwrapped phase in degrees.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

n_number Number.

Value Returned

o_waveform Returns a waveform object if the input argument is a waveform
object or returns a family of waveforms if the input argument is a
family of waveforms.

n_nunber Returns a number if the input argument is a number.
ni | Returns ni | and an error message otherwise.
Example

phase( v( "5" ) )

Gets the phase of the waveform representing the voltage at net 5. You can also use the vp
alias to perform the same command, asinvp( "5" ).

phase( i( "VFB" ) )

Gets the phase of the waveform representing the current through the VFB component. You
can also use the i p alias to perform the same command, asini p( "VFB" ).

phase( -2.0 ) => 180.0

Gets the phase of - 2.
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phaseDeg

phaseDeg( {o_waveform |

n_nunmber} )

=> o_waveform n_number/nil

Description

Calculates the wrapped phase in degrees of a waveform and returns a waveform.

Arguments

o_waveform

n_nunber

Value Returned

o_waveform

n_nunber

ni |

Example

phaseDeg( v( "vout" ) )

Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Number.

Returns a waveform object representing the wrapped phase in
degrees of the input waveform. Returns a family of waveforms if
the input argument is a family of waveforms.

Returns a number if the input argument is a number.

Returns ni | and an error message otherwise.

Takes the input waveform, representing the voltage of the " vout " net, and returns the
waveform object representing the wrapped phase in degrees.

August 2009

390 Product Version 6.1.3



Ocean Reference

Predefined and Waveform (Calculator) Functions

phaseDegUnwrapped

phaseDegUnwr apped( {o_waveform | n_nunmber} )
=> o_waveform n_number/nil

Description

Calculates the unwrapped phase in degrees of a waveform and returns a waveform.

Arguments

o_waveform

n_nunber

Value Returned

o_waveform

n_nunber

ni |

Example

Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Number.

Returns a waveform object representing the unwrapped phase in
degrees of the input waveform. Returns a family of waveforms if
the input argument is a family of waveforms.

Returns a number if the input argument is a number.

Returns ni | and an error message otherwise.

phaseDegUnwr apped( v( "vout" ) )

Takes the input waveform, representing the voltage of the " vout " net, and returns the
waveform object representing the unwrapped phase in degrees.
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phaseMargin

phaseMargi n( o_waveform)
=> o_waveform n_val ue/nil

Description
Computes the phase margin of the loop gain of an amplifier.

You supply a waveform representing the loop gain of interest over a sufficiently large
frequency range.

phaseMargin( gain ) = 180 + phase( value( gain f0) )
The phase margin is calculated as the difference between the phase of the gain in degrees

at fO and at -180 degrees. The frequency f0 is the lowest frequency where the gain is 1. For
stability, the phase margin must be positive.

A

1 —

f0 Frequency

|A]
Gain crossover frequency

I
Phase \

Margin
-180 >
Frequency
Arguments
o_waveform Waveform object representing simulation results that can be

displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

August 2009 392 Product Version 6.1.3



Ocean Reference
Predefined and Waveform (Calculator) Functions

Value Returned

o_waveform Returns a waveform representing the phase margin of the loop
gain of an amplifier for a family of waveforms if the input
argument is a family of waveforms.

n_val ue Returns the value (in degrees) equivalent to the phase margin of
the input waveform.

ni | Returns ni | and an error message otherwise.

Example
phaseMargin( v( "/OUT" ) )

Returns the phase margin for the waveform representing the voltage of the
"/ QUT" net.
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phaseRad

phaseRad( {o_waveform |

n_nunber} )

=> o_waveform n_number/nil

Description

Calculates the wrapped (discontinuous) phase in radians of a waveform.

Arguments

o_waveform

n_nunber

Value Returned

o_waveform

n_nunber

ni |

Example

Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Number.

Returns a waveform representing a discontinuous value (in
radians) for the phase of the input waveform. Returns a family of
waveforms if the input argument is a family of waveforms.
Returns a number when the input argument is a number.

Returns ni | and an error message otherwise.

pl ot ( phaseRad( v( "/QUT" ) ) )

Returns the wrapped phase of the waveform representing the voltage of the "/ QUT" net.
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phaseRadUnwrapped

phaseRadUnwr apped( o_waveform)

=> o_wavefornm nil

Description

Calculates the unwrapped (continuous) phase in radians of a waveform and returns a

waveform.

Arguments

o_waveform

Value Returned

o_waveform

ni |

Example

Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Returns a waveform representing the unwrapped (continuous)
value for the phase of the input waveform in radians. Returns a
family of waveforms if the input argument is a family of
waveforms.

Returns ni | and an error message otherwise.

pl ot ( phaseRadUnw apped( v( "/QUT" ) )

Returns the unwrapped phase of the waveform representing the voltage of the

"/ QUT" net.
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pow

pow( {o_waveformBase | n_nunberBas} {o_wavefornmExpn | n_nunber Expn} )
=> o_waveformn_result/nil

Description

Takes the exponent of a given waveform or number.

Arguments

o_wavef or mBase
Waveform object to be used as the base for the expression.

o_wavef or mExpn
Waveform object to be used as the exponent for the expression.

n_number Base Number to be used as the base for the expression.

n_number Expn Number to used as the exponent for the expression.

Value Returned

o_waveform Returns a family of waveforms if one of the input arguments is a
family of waveforms or returns a waveform if one of the input
arguments is a waveform (and none is a family).

n_result Returns a number if both the input arguments are numbers.
ni | Returns ni | and an error message otherwise.
Example

pow average( v( "/net9" ) ) 0.5)

Gets the square root of the average value of the voltage at "/ net 9" .
pow 2 3 )

=> 8

Gets the value of 2 to the third power, or 8.
pow( -2 2 )
=> 4
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Gets the value of -2 to the second power.
pow( 2.5 -1.2)
=> 0. 3330213

Gets the value of 2.5 to the power of -1.2.
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psd

psd( o_waveformf_timeStart f_timeEnd x_num ?wi ndowNane t_wi ndowName
?smooth x_snooth ?cohGain f_cohGain ?w ndowsi ze Xx_wi ndowsi ze
?detrending t_detrendi ng)
=> o_waveformReal / nil

Description

Returns an estimate for the power spectral density of o_wavef or m If x_wi ndowsi ze is
not a power of 2, it is forced to the next higher power of 2. If x_numis less than
X_wi ndowsi ze, x_numis forced to x_wi ndowsi ze.

Arguments
o_waveform

f timeStart

f_timeEnd

X_num

t _wi ndowName

X_snmoot h

August 2009

Time domain waveform object with units of volts or amps.

Starting time for the spectral analysis interval. Use this
parameter and f _t i meEnd to exclude part of the interval. For
example, you might set these values to discard initial transient
data.

Ending time for the spectral analysis interval.

The number of time domain points to use. The maximum
frequency in the Fourier analysis is proportional to x_numand
inversely proportional to the difference betweenf _ti meSt art
andf _ti meEnd.

Default value: 512

The window to be used for applying the moving window FFT.

Valid values: ' Bl ackman,’ Cosi ne2,’ Cosi ne4,

" Ext CosBel | ,’ Hal f Cycl eSi ne,’” Hal f 3Cycl eSi ne or
"Hal f Cycl eSi ne3,’ Hal f 6Cycl eSi ne or

" Hal f Cycl eSi ne6,” Hanmi ng, ' Hanni ng, ' Kai ser,

" Parzen,’ Rectangul ar,’ Tri angl e or’ Tri angul ar.
Default value: * Hanni ng

The Kaiser window smoothing parameter. The 0 value requests
no smoothing.

Valid values: 0 <= x_snpot h <= 15.

Default value: 1
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f _cohGain

X_wWi ndowsi ze

t _detrendi ng

Value Returned

o_wavef or mReal

nil

Example

A scaling parameter. A non-zero value scales the power spectral
density by 1/(f _cohGai n).

Valid values: 0 <f _cohGai n <1 (You can use 1 if you do not
want the scaling parameter to be used)

Default value: 1

The number of frequency domain points to use in the Fourier
analysis. A larger window size results in an expectation operation
over fewer samples, which leads to larger variations in the power
spectral density. A small window size can smear out sharp steps
in the power spectral density that might really be present.
Default value: 256

The detrending mode to use.
Valid values: ' nean, ' | i near,’ none
Default value: ' none

The psd function works by applying a moving windowed FFT to
time-series data. If there is a deterministic trend to the underlying
data, you might want to remove the trend before performing the
spectral analysis. For example, consider analyzing phase noise
in a VCO model. Without the noise, the phase increases more or
less linearly with time, so it is appropriate to set the detrending
mode to ' | i near. To subtract an average value, set the
detrending mode to ’ nean. Where the spectrum of raw data is
desired, set the detrending mode to ' none.

The power spectral density waveform returned when the
command is successful.

Returns ni | when the command fails.

psd(VT("/net32" "/hm test_bench/spectre/schematic"), 0, 16m 12000,
?w ndowNanme | Hanni ng, ?snmooth 1, ?w ndowSi ze 256,
?detrending None, ?cohGain 1)
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Consider applying this command to one of the waveforms in the following illustration.

Transient Response

-1 VT("/net11)
oG 8t VT("/net32Y)

Ty AP Fw
o
DO A0 0

L L h |
12.780m  15.84@m  15.880m  15.94dm  15.988m
time { s )
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The result is the following spectrum, which is displayed with a logarithmic vertical scale.

141 (psd VT("/net11" "/hm/jess/simulation/test
17
1774
157

178

. T T T P
.00 100K DHEK 200K 40FK
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psdbb

psdbb( o_waveforml o_waveform2 f_tinmeStart f_timeEnd x_num
?wi ndowName t_wi ndowName ?snooth x_smooth ?cohGain f_cohGain
?wW ndowsi ze x_wi ndowsi ze ?detrending t_detrendi ng)
=> o_waveformReal / nil

Description

Returns an estimate for the power spectral density of o_wavef or mL+j *o_wavef or n2.
Ifx_wi ndowsi ze is not a power of 2, it is forced to the next higher power of 2. If x_numis
less than x_wi ndowsi ze, x_numis forced to x_wi ndowsi ze.

Arguments
o_wavef orml Time domain waveform object with units of volts or amps.
o_wavef or n2 Time domain waveform object with units of volts or amps.

f _tinmeStart Starting time for the spectral analysis interval. Use this
parameter and f _t i meEnd to exclude part of the interval. For
example, you might set these values to discard initial transient
data.

f _timeEnd Ending time for the spectral analysis interval.

X_num The number of time domain points to use. The maximum
frequency in the Fourier analysis is proportional to x_numand
inversely proportional to the difference betweenf _ti meSt art
andf _timeEnd.

t _w ndowName The window to be used for applying the moving window FFT.
Valid values: ' Bl ackman, ' Cosi ne2,’ Cosi ne4,
" Ext CosBel | ,” Hal f Cycl eSi ne,” Hal f 3Cycl eSi ne or
"Hal f Cycl eSi ne3,’ Hal f 6Cycl eSi ne or
" Hal f Cycl eSi ne6,” Hanmi ng, ’ Hanni ng, ' Kai ser,
" Parzen,’ Rectangul ar,’ Tri angl e or’ Tri angul ar.
Default value: * Hanni ng

X_snmoot h The Kaiser window smoothing parameter. O requests no
smoothing.
Valid values: 0 <=x_snpot h <= 15.
Default value: 1
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f _cohGain A scaling parameter. A non-zero value scales the power spectral
density by 1/(f _cohGai n).
Valid values: 0 <f _cohGai n <1 (You can use 1 if you do not
want the scaling parameter to be used)
Default value: 1

X_wWi ndowsi ze The number of frequency domain points to use in the Fourier
analysis. A larger window size results in an expectation operation
over fewer samples, which leads to larger variations in the power
spectral density. A small window size can smear out sharp steps
in the power spectral density that might really be present.

t _detrending The detrending mode to use.
Valid values: ' nean, ' | i near, ' none
Default value: ' none

The psd function works by applying a moving windowed FFT to
time-series data. If there is a deterministic trend to the underlying
data, you might want to remove the trend before performing the
spectral analysis. For example, consider analyzing phase noise
in a VCO model. Without the noise, the phase increases more or
less linearly with time, so it is appropriate to set the detrending
mode to ' | i near. To subtract an average value, set the
detrending mode to ' nean. Where the spectrum of raw data is
desired, set the detrending mode to ' none.

Value Returned

o_wavef or nReal
The power spectral density waveform returned when the
command is successful.

ni | Returns ni | when the command fails.

Example

psdbb(VT("/net32" "/hmtest_bench/spectre/schematic"),
VT("/net11" "/hm test_bench/spectre/schematic"), 0, 16m 12000,
?w ndowNanme | Hanni ng, ?smooth 1, ?wi ndowSi ze 256,
?detrending None, ?cohGain 1)
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Consider applying this command to both of the waveforms in the following illustration.

Transient Response

-1 VT("/net11)
oG 8t VT("/net32Y)

Ty AP Fw
o
DO A0 0

L L h |
12.780m  15.84@m  15.880m  15.94dm  15.988m
time { s )
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The result is the following spectrum, which is displayed with a logarithmic vertical scale.

14 {(psdbb YT{"/met32" "/hm/jess/simulation/te
153

15— 8

18

18

—

-] Ej -] 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1
— 4K — 18k 2AE K SAEK
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pzbode

pzbode( f_c f_mnf f_maxf x_nponits ?poles o_waveforml ?zeros o_wavefoen)
=> o_wavefornm nil

Description

Calculates and plots the transfer function of a circuit from pole zero simulation data.

Arguments
f_c The transfer gain constant.
f_m nf The minimum frequency for the bode plot.
f _maxf The maximum frequency for the bode plot.
X_npoints The frequency interval for the bode plot, in points per decade.
o_wavef orml Poles from the dumped simulation data.
Default value: al |
o_wavef or n2 Zeros from the dumped simulation data.

Default value: al |

Value Returned

o_wavef orm Waveform containing the x and y points of the transfer function.
The scale of the Y axis will be db20.

ni | Returns ni | and error message otherwise.

Example
pzbode( 1.0 1M 1G 20 ?pol es conpl exPol eWave ?zer os conpl exZer oWave )

August 2009 406 Product Version 6.1.3



Ocean Reference
Predefined and Waveform (Calculator) Functions

pzfilter
pzfilter( [o_Pol ewaveform [o_ZeroWaveform [?maxfreq t_maxfreq]
[?reldist n_rel Dist] [?absdist n_absdist] [?ming n_m nqg] [?output_type

o_out put] )
=> o_waveformnil

Description

Returns the filtered Pole and Zero waveforms.

Note: If you do not specify values for o_Pol eWavef orm and o_Zer oWavef orm
arguments, you should have run pz analysis prior to using this function.

Arguments
o_Pol eWavef orm Input Pole waveform (complex points).
Default value: Poles of the simualtor pz-analysis dump
0_Zer oWavef orm Input Zero waveform (complex points).
Default value: Zeros of the simualtor pz-analysis dump
t _maxfreq Maximum frequency.
Default value: 1e10
n_rel dist Relative distance to be considered while filtering.
Default value: 0. 05
n_absdi st Absolute distance to be considered while filtering.
Default value: 1e- 6
n_m nq Minimum q factor to be allowed while filtering.
0_out put Specifies the type of the output. If this argument is not passed,

the output is a family of waves with two child waveforms,
representing poles and zeros respectively, with the real
component of each waveform as the X values and the imaginary
components as the Y values.

Valid value: conpl exwave. The output is a family of waves with
two child waves, both of which are complex and represent poles
and zeros, respectively.
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Value Returned

o_waveform Returns a family (waveform) of Pole and Zero waveforms.
ni | Returns ni | otherwise.
Example

pzfilter( conpl exPol eWave conpl exZer oVave )
=> srr\Wave: 175051584

Returns a family of filtered Pole and Zero waveforms, which correspond to the sweep values
of “Pole” and “Zero”, respectively.
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real

real ( {o_waveform | n_input} )
=> o_waveformReal /n_nunber Real / ni |
Description

Returns the real part of a waveform representing a complex number, or returns the real part
of a complex number.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

n_i nput Complex number.

Value Returned

o_wavef or mReal
Returns a waveform when the input argument is a waveform.

n_nunber Real Returns a number when the input argument is a number.
ni Returns ni | and an error message otherwise.
Example

real ( v( "/net8" ) )

Returns a waveform representing the real part of the voltage of "/ net 8" . You also can use
the vr alias to perform the same command, asinvr( "net8").

x=complex( -1 -2 ) => conplex(-1, -2)

real( x ) =>-1.0

Creates a variable x representing a complex number, and returns the real portion of that
complex number.

August 2009 409 Product Version 6.1.3



Ocean Reference
Predefined and Waveform (Calculator) Functions

riseTime
riseTime( o_waveformn_initVal g_initType n_finalVal g_final Type n_thetal

n_theta2 [b_nultiple [s_Xnane][b_histoDi splay][x_noOHi stoBins] ] )
=> o_waveform n_val ue/nil

Description

Returns the rise time measured between t het al (percent low) tot het a2 (percent high)
of the difference between the initial value and the final value.

The ri seTi nme function can also be used to compute the fall time ifi ni t Val is higher than
final Val .

Final Value
10A
theta2 g I 90%
A
5
thetal 2
1 t 10% o
Initial Value
Value returned by
riseTime function
Arguments
o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srr\Wave: XXXXX.)
n_initVval Initial value at which to start the computation.
g_initType Specifies how n_i ni t Val functions.

Valid values: a non-nil value specifies that the initial value is
taken to be the value of the waveform, interpolated at

n_i ni t Val , and the waveform is clipped from below as
follows:

o_waveform=clip( o_waveformg_initVal nil )
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n_final Vval

g_final Type

n_thetal

n_t heta?2

b multiple

s_xName

b_hi st oDi spl ay

X_noOf Hi st oBi ns

August 2009

where ni | specifies thatn_i ni t Val is defined by the X value
entered. (The command gets the Y value for the specified X
value and uses that value forn_i ni t Val .)

Final value at which to end the computation.

Specifies how the n_f i nal Val argument functions.

Valid values: a non-nil value specifies that the final value is taken
to be the value of the waveform, interpolated at n_f i nal Val ,
and the waveform is clipped from above, as follows:
o_waveform = clip(o_waveformnil n_final Val)
where ni | specifies thatthe n_f i nal Val argumentis defined
by the X value entered. (The command gets the Y value for the
specified X value and uses that value for n_f i nal Val .)

Percent low.
Percent high.

An optional boolean argument that takes the value ni | by
default. If set to t , the function returns multiple occurrences of
the riseTime event.

An optional argument that is used only when b_nul ti pl e is
settot . It takes the value t i me by default. It controls the
contents of the x vector of the waveform object returned by the
function.

Valid values: * ti ne, ‘ cycl e

When set to t, returns a waveform that represents the statistical
distribution of the riseTime data in the form of a histogram. The
height of the bars (bins) in the histogram represents the
frequency of the occurrence of values within the range of
riseTime data.

Valid values: t ni |

Default value: ni |

Denotes the number of bins represented in the histogram
representation.

Valid values: Any positive integer

Default value: ni |
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Note: b_hi st oDi spl ay and x_noOf Hi st oBi ns are added for backward compatibility
only. It will be deprecated in future releases. Use the histo function for plotting the histogram
of the resulting function.

Value Returned

o_wavef orm Returns a waveform representing the rise time for a family of
waveforms if the input argument is a family of waveforms or if
b multipleissettot.

n_val ue Returns a value for the rise time if the input is a single waveform.
ni | Returns ni | and an error message otherwise.
Example

riseTime( v( "/net8" ) Ot 2t 10 90 )

Computes the rise time for the waveform representing the voltage of "/ net 8" from 0 to 2.

For the next example, assume that v is the following sinusoidal waveform:

sin( 2 * pi * tine)

riseTime( v 0.25t 0.5t 10 90)

Computes the fall time of the first falling edge from 1 to O.

riseTime(VT("/out") 0.5 nil 4.5 nil 10 90 t "tine") (s)

Returns multiple occurrences of riseTime specified against time-points at which each
riseTime event occurs.

riseTime(VT("/out") 0.5 nil 4.5 nil 10 90 t "cycle") (s)

Returns multiple occurrences of riseTime specified against cycle numbers, where a cycle
number refers to the n’th occurrence of the riseTime event in the input waveform.
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rms

rms( o_waveform)

=> o_waveform n_val ue/nil

Description

Returns the root-mean-square value of a waveform.

Arguments

o_waveform

Value Returned

o_waveform

n_val ue

ni |

Example

roms( v( "/out" ) )

Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Returns a waveform representing the root-mean-square value
for a family of waveforms if the input argument is a family of
waveforms.

Returns a value for the root-mean-square value for the specified
waveform if the input is a single waveform.

Returns ni | and an error message otherwise.

Returns the root-mean-square value of the waveform representing the voltage of the "/ out "

net.

August 2009
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rmsNoise

rnmsNoi se( n_fromn_to )

=> o_waveform n_val ue/nil

Description

Computes the integrated root-mean-square noise over the specified bandwidth.

Arguments

n_from

Value Returned

o_waveform

n_val ue

ni |

Example

rmsNoi se( 100 100M )

=> 250e-6

Frequency in hertz that specifies the minimum value for the
bandwidth.

Frequency in hertz that specifies the maximum value for the
bandwidth.

Returns a waveform (or a family of waveforms) representing the
integrated root-mean-square noise if the data being analyzed is
parametric.

Returns a value for the integrated root-mean-square noise if the
data being analyzed is from a single simulation run.

Returns ni | and an error message otherwise.

Computes the integrated root-mean-square noise from 100 to 100M

August 2009
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root

root( o_waveformn_rootVal x_n)
=> o_waveform n_val ue/l _val ue/nil

Description

Returns the nth X value at which the Y value equals the specified Y value (r oot Val ) .

Arguments

o_waveform

n_root Val

X_n

Value Returned

o_waveform

n_val ue

| _val ue

ni |

Example

root( v( "vout" ),

August 2009

Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Y value of interest.

Number that specifies which X value to return. If n equals 1, the
first X value that crosses over the Y r oot Val is returned. If n
equals 2, the second X value that crosses over the Y r oot Val
is returned, and so on. If you specify a negative integer for n, the
X values that cross the r oot Val are counted from right to left
(from maximum to minimum). If you specify n as 0, the list of root
values is returned.

Returns a waveform if the input argument is a family of
waveforms.

Returns an X value when the input argument is a single
waveform.

Returns a list of all the root values when n is 0.

Returns ni | and an error message otherwise.

1.0, 4)
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Returns the X value for the point at which the waveform curve crosses the 1.0 Y value for the
fourth time.

2.5 !

| rootVal = 1.0
1.0 ,ﬁ\y _ ﬂ 777777777777777
p X

-25 | ‘n:4
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rshift

rshift( o_waveformn_delta )
=> o_wavefornm nil

Description
Shifts the waveform to the right by the n_del t a value.

This command is the inverse of the | shi ft command.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

n_delta Value by which the waveform is to be shifted.

Value Returned

o_waveform Returns a waveform object. Returns a family of waveforms if the
input argument is a family of waveforms.

ni | Returns ni | and an error message otherwise.

Example
rshift( v( "vout” ) ) 10n )

Shifts the waveform representing the voltage through the " vout " net to the right by 10n.

Voltage
|
J
|
i [
'/
[
\/
<
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sample

sample( o_waveformn_fromn_to t_type n_by )
=> o_waveform n_nunber/nil

Description

Samples a waveform at the specified interval.

You can use this function to reduce the time it takes to plot waveforms that have many data
points. If you sample a waveform beyond its range, you get the final value of the waveform.
You can use this function to demodulate a signal. Consider an AM modulated sine wave.
Assume the carrier frequency is 1 GHz, and the modulation frequency is 1 MHz. If the
waveform is sampled every 1 ns, the resulting signal is cleanly demodulated (the 1 GHz
carrier is completely eliminated by the sampling).

Note: The function can be used to sample both a waveform object as well as a family of
waveforms. If the family is of dimension m the argumentsn_fromn_t o, and n_by would

be of dimension m 1.

Arguments

o_waveform

n_from

t _type

n_by

Value Returned
o_waveform
n_nunber

ni |

August 2009

Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srr\Wave: XXXXX.)

Starting value for the sampling.

Ending value for the sampling.

Type of the sampling.
Valid values: " | i near " or "Il og"

Interval at which to sample.

Returns a waveform representing the sampling you specified.
Returns a number if the output contains only one point.

Returns ni | and an error message otherwise.
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Example
sample( v( "vout” ) 0 50n "linear" 0.1n )

Takes a linear sample of the waveform representing the voltage of the " vout " net.
sample( v( "vout” ) 0 100m "l og" 10 )

Takes a logarithmic sample of the waveform representing the voltage of the " vout " net.
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settlingTime

settlingTime( o_waveformn_initVal g_initType n_finalVal g_final Type n_theta
[b_multiple [s_Xnane]] )
=> o_waveform n_val ue/nil

Description

The settling time is the time by which the signal settles within the specified Percent of step
(theta) of the difference beween the Final Value and Initial Value from the Final Value.

signal Value

105% | AN 0
Final value - 100% N A } 5%
95%

Initial value - 0%

Settling Time

time

Note: The above graph represents the I niti al val ue of the signal as 0%and Fi nal
val ue as 100% The Per cent of Step istaken as 5%

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srr\Wave: XXXXX.)

n_initVal Initial value at which to start the computation.

g_initType Specifies whether the values entered are X values or Y values.

Valid values: t specifiesthati ni t Val is defined by the X value
entered; ni | specifies thati ni t Val is defined by the Y value
entered
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n_final Vval Final value at which to start the computation.

g_final Type Specifies whether the values entered are X values or Y values.
Valid values: t specifies that f i nal Val is defined by the X
value entered; ni | specifiesthatf i nal Val is defined by the Y
value entered

n_theta Percent of the total step.

b multiple An optional boolean argument that takes the value ni | by
default. If set to t , the function returns multiple occurrences of
the settlingTime event.

s_xNane An optional argument that is used only when b_rmul ti pl e is
settot . It takes the value t i me by default. It controls the
contents of the x vector of the waveform object returned by the
function.
Valid values: ‘ ti ne, ‘ cycl e

Value Returned

o_wavef orm Returns a waveform representing the settling time for a family of
waveforms if the input argument is a family of waveforms or if
b multipleissettot.

n_val ue Returns a value for the settling time for the specified waveform if
the input is a single waveform.

ni | Returns ni | and an error message otherwise.

Example
settlingTime( v("/out" ) 0Ot 2t 90)

Computes the time required for the waveform representing the voltage of
the "/ out " net to settle within 90 percent of the step from O to 2.

settlingTime(VT("/out") 0.5 nil 4.95 nil 5t "time") (s)

Returns multiple occurrences of settlingTime specified against time-points at which each
settlingTime event occurs.

settlingTime(VT("/out") 0.5 nil 4.95 nil 5t "cycle") (s)
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Returns multiple occurrences of settlingTime specified against cycle numbers, where a cycle
number refers to the n’th occurrence of the settlingTime event in the input waveform.
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slewRate
sl ewRate( o_waveformn_initVal g_initType n_finalVal g_final Type n_thetal

n_theta2 [b_nultiple [s_Xnane]][b_histoDi splay][x_noOH stoBins] )
=> o_waveform n_val ue/nil

Description

Computes the average rate at which an expression changes fromt het al (percent low) to
t het a2 (percent high) of the difference between the initial value and final value.

A
theta2
AY
slewRate = ——
AX
thetal
X
Arguments
o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srr Wave: XXXXX.)
n_initVal Initial X-axis value at which to start the computation.
g_initType Specifies whether the values entered are X values or Y values.
Valid values: t specifiesthati ni t Val is defined by the X value
entered; ni | specifies thati ni t Val is defined by the Y value
entered
n_final Vval Final value at which to end the computation.
g _final Type Specifies whether the values entered are X values or Y values.
Valid values: t specifies that f i nal Val is defined by the X
value entered; ni | specifiesthatf i nal Val is defined by the Y
value entered
n_thetal Percent low (percentage of the total step).
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n_theta2

b_ multiple

s_xNanme

b_hi st oDi spl ay

X_noOf Hi st oBi ns

Percent high (percentage of the total step).

An optional boolean argument that takes the value ni | by
default. If set to t , the function returns multiple occurrences of
the slewRate event.

An optional argument that is used only when b_nul ti pl e is
settot . It takes the value t i nme by default. It controls the
contents of the x vector of the waveform object returned by the
function.

Valid values: ‘ ti ne, ‘ cycl e

When set to t, returns a waveform that represents the statistical
distribution of the riseTime data in the form of a histogram. The
height of the bars (bins) in the histogram represents the
frequency of the occurrence of values within the range of
riseTime data.

Valid values: t ni |

Default value: ni |

Denotes the number of bins represented in the histogram
representation.

Valid values: Any positive integer

Default value: ni |

Note: b_hi st oDi spl ay andx_noOf Hi st oBi ns are added for backward compatibility
only. It will be deprecated in future releases. Use the histo function for plotting the histogram

of the resulting function.

Value Returned

o_waveform

n_val ue

nil

Example

Returns a waveform representing the slew rate for a family of
waveforms if the input argument is a family of waveforms or if
b multipleissettot.

Returns a value for the slew rate for the specified waveform if the
input is a single waveform.

Returns ni | or an error message otherwise.

slewRate( v( "vout" ) 10nt 30nt 10 90 )

August 2009
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Computes the slew rate for the waveform representing the voltage of the " vout " net from
10n to 30n.

slewRate( v( "vout"” ) O nil 10 nil 5 95)

Computes the slew rate for the waveform representing the voltage of the " vout " net from O
to 10. In this example, the initial value and final value are entered as Y values.

slewRate(VT("/out") 0.5 nil 4.5 nil 10 90 t ‘tine)

Return multiple occurrences of slewRate values, computed at different time-points.
slewRate(VT("/out") 0.5 nil 4.5 nil 10 90 t ‘cycle)

Returns multiple occurrences of slewRate values specified against cycle numbers (where
cycle number refers to the n’th occurrence of slewRate computation).
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spectralPower

spectral Power ( o_current o_voltage )

=> o_power/nil

Description

Returns the spectral power given the spectral current and voltage.

To obtain a list of the harmonic frequencies, use har noni cLi st .

Arguments

o_current

o_vol tage

Value Returned
0_power

nil

Example

Waveform representing the current. The current can be obtained
by calling the i data access function for the desired terminal.

Waveform representing the voltage. The voltage can be obtained
by calling the v data access function for the desired net. To

obtain meaningful results, the terminal used to obtain the current
must be a member of the net used to obtain the voltage.

Waveform representing the power of the net.

Returns ni | if there is an error.

pl ot (db10( spectral Power (i ("/PORTO/ PLUS") v("/net28"))))

Plots power of the output "/ net 28" . "/ PORTO/ PLUS" is a member of "/ net 28" .

August 2009
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spectrum

spectrum o_waveform x_nunmSanpl es x_noi seBins n_startFreq n_endFreq
t _wi ndowNane n_adcSpan t_measType )
=> o_spectrumiaveforn’g_val ue/nil

Description

Calculates Signal-to-Noise-and-Distortion Ratio (SINAD), Spurious Free Dynamic Range
(SFDR), Effective Number of Bits (ENOB), and Signal-to-Noise Ratio (without distortion) by
using discrete fourier transform of any given input signal.

The spectrum measure is used for characterizing A-to-D converters and is typically supported
for transient simulation data.

Arguments

o_waveform

X_numSanpl es

X_noi seBi ns

August 2009

Signal to measure.

Valid values: Any transient signal or signal expression using
calculator functions.

A signal can be expressed as either a net or a terminal.

Optional number of sampled points used for the FFT.

Valid values: Any integer power of two greater than zero. For a
value that is not a power of two, the function rounds it up to the
next closest power of two.

Default value: Number of data points in the signal
o_waveform

Optional number of noise bins, where the size of one bin is the
reciprocal of the data window width. For example, 1 ms of
transient data creates a bin size of 1 kHz.

Valid values: Any integer power of two greater than or equal to
zero.

Default value: 0, implying that no signal is spilling into the bins.
A frequency band of bin-size times the number of bins is
calculated and adjusted as a function of the selected window.
Frequency components in each band to the left and right of the
fundamental or the harmonics are set to zero and do not
contribute to any output result.
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n_startFreq

n_endFr eq

t _w ndowName

n_adcSpan

t _measType

Value Returned

o_spectrumiavef orm

g_val ue

ni |
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Optional lower limit of frequency range for the spectrum
measures.
Default value: First frequency point of the FFT.

Optional upper limit of frequency range for the spectrum
measures.
Default value: Last frequency point of the FFT.

Optional windowing function applied to o_wavef or m

Valid values: Bl acknman, Cosi ne2, Cosi ne4, Ext CosBel |,
Hal f Cycl eSi ne, Hal f Cycl eSi ne3, Hal f Cycl eSi ne6,
Hanm ng, Kai ser, Par zen, Rect angul ar, and Tri angul ar.
Default value: Rect angul ar.

Optional full-scale span, ignoring any DC offsets. This is used in
ENOB calculation.

Valid values: Any floating point number.

Default value: If n_adc Span is not specified oris ni | , itis
assumed to be 0 and is taken to be the peak-to-peak value of the
fundamental.

Result specifier.
Valid values: si nad, sf dr (db), enob, and snhr.

Returns a waveform of spectrum measures if the input argument
t _measType is specified as al | .

Returns the spectrum measure specified by thet _measType
argument.

Returns ni | and an error message otherwise.
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Example

specMeas = spectrum( VT("/vcoCQut") 1K nil 1K 10G "Rectangular" nil "all")
=> srr\Wave: 180703344

val ue(specMeas "sinad")
=> -5.104-5. 104

val ue(spechMeas "sfdr")

=> 392.2m

val ue( specMeas "enob")
= -1.14

val ue(specMeas "snhr")
=> -4.948

The variable spec Meas represents the waveform returned by the spect r umfunction. The
val ue function retrieves the value corresponding to a particular spectrum measure from
specMeas.

specMeas = spectrum( VT("/vcoCQut") 1K nil 1K 10G "Rectangular” nil "snhr™)
=> -4.948

Returns the value of the spectrum measure snhr, as specified by the spect r umfunction.
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ssb

ssb( o0_s11 o_s12 o_s21 o_s22 g_frequency )
=> o_waveform nil

Description

Computes the source stability circles.

Arguments

o_sl11 Waveform object representing s11.

0 _s12 Waveform object representing s12.

0_s21 Waveform object representing s21.

0_S22 Waveform object representing s22.

g_frequency Frequency. It can be specified as a scalar or a linear range. The

frequency is swept if it is specified as a linear range. The linear
range is specified as a list with three values: the start of the
range, the end of the range, and the increment. For example,
list(100M 1G 100M specifies a linear range with the
following values:

{ io0mM 200M 300M 400M 500M 600M 700M
800M 900M 1G}

In that case, a source stability circle is calculated at each one of
the 10 frequencies.

Value Returned

o_waveform Waveform object representing the source stability circles.
ni Returns ni | and an error message otherwise.
Example

pl ot (ssb(sl1ll s12 s21 s22 |ist(800M 1G 100M))
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stddev

stddev( o_waveform)
=> n_stddev/o_wavef or nSt ddev/ ni |

Description

Computes the standard deviation of a waveform (or a family of waveforms) over its entire
range. Standard deviation (stddev) is defined as the square-root of the variance where
variance is the integral of the square of the difference of the expression f(x) from average
(f(x)), divided by the range of x.

For example, if y=f ( x)

to
[ (y—average(y))?
_ |from
stddev(y) = o—Trom
Arguments
o_waveform Waveform object or family of waveforms representing simulation

results that can be displayed as a series of points. (A waveform
object identifier looks like this: srrWave: XXXXX)

Value Returned

n_stddev Returns a number representing the standard deviation value of
the input waveform.

o_wavef or nSt ddev Returns a waveform representing the average value if the input
is a family of waveforms.

ni Returns ni | or an error message.
Example

stddev( v( "/net9" ) )

Gets the standard deviation of the voltage (Y-axis value) of / net 9 over the entire time range
specified in the simulation analysis.
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tangent

tangent ( o_waveform|[ ?x n_x ] [ ?y n_y ] [ ?slope n_slope ] )

=> o_wavef ornini

Description

Returns the tangent to a waveform through the point (n_x, n_y) with the given slope.

Arguments
o_waveform

n_xX

n_y

n_sl ope

Value Returned

o_waveform

nil

Example

ref Li ne

Waveform object representing the wave.

X coordinate of the point. The default value is the X coordinate of
the first point on the wave.

Y coordinate of the point. The default value is the Y coordinate at
the given or default X coordinate.

Slope of the line.
Default value: 1. 0

Wave object representing the line.

Returns ni | if there is an error.

=> tangent (ref Wave ?x -25 ?slope 1.0)
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thd

thd( o_waveformn_fromn_to x_num n_fund)
=> o_waveform n_t hdval ue/nil

Description

The thd function computes the percentage of total harmonic content of a signal with respect
to the fundamental frequency expressed as a voltage percentage.

The computation uses the df t function. Assume that the dft function returns complex
coefficients Ag, A;..., As, ... . Please note that fundamental frequency f is the frequency
contributing to the largest power in the signal. Agis the complex coefficient for the
DC component and A is the complex coefficient for the ith harmonic where i z0, f . Then, total
harmonic distortion is computed as:

2
J. XA
i=11#0,f x 100%
A
[Af
Arguments
o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srr\Wave: XXXXX.)
n_from Starting value for the computation.
n_to Ending value for the computation.
X_num Number of timepoints. If x_numis not a power of 2, it is forced
to be the next higher power of 2.
n_fund Fundamental Frequency of the signal. If it is nil or zero then the

non-zero frequency contributing to the largest power in the signal
Is used as the fundamental frequency. Otherwise, the harmonic
frequency nearest to its value is used as the fundamental
frequency.
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Value Returned

o_waveform

n_t hdval ue

nil

Example

Returns a waveform representing the absolute value of the total
harmonic distortion if the input argument is a family of
waveforms.

Returns the absolute value of the total harmonic distortion of the
input waveform.

Returns ni | and an error message otherwise.

plot( thd( v( "/net8" ) 10u 20m64 0 ) )

Computes the absolute value of the total harmonic distortion for the waveform representing
the voltage of "/net8". The computation is done from 10u to 20m with 64 time points using the
non-zero frequency contributing to the largest power in the signal as the fundamental
frequency. The resulting waveform is plotted.

plot( thd( v( "/net8" ) 10u 20m 64 90 ) )

Computes the absolute value of the total harmonic distortion for the waveform representing
the voltage of "/net8". The computation is done from 10u to 20m with 64 timepoints using a
harmonic frequency, whose absolute difference w.r.t 90 is minimum, as the fundamental
frequency. The resulting waveform is plotted.
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unityGainFreq

uni tyGai nFreq( o_gai nFregWaveform)
=> n_frequency/nil

Description

Computes and reports the frequency at which the gain is unity.

Arguments

0_gai nFregWavef or m Gain frequency waveform.

Value Returned

n_frequency Returns a scalar value representing the frequency at which the

gain of the input waveform is unity.

nil Returns ni | otherwise.

Example
uni t yGai nFrequency( VF("/out") )
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value

val ue( o_waveform [s_nane] g_value ?period n_period [b_multiple [s_Xnane]]
[ b_hi stoDi spl ay] [ x_noOf Hi st oBi ns])
=> o_waveform g_val ue/nil

Description

Returns the Y value of a waveform for a given X value.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

S_nane The name of the innermost or outermost sweep variable. If the
sweep variable name is not supplied, the innermost sweep
variable is used.

g_val ue Value (X value) at which to provide the Y value. If a string has
been defined for a value or set of values, the string may be used
instead of the value.

n_peri od The interval or period after which the value needs to be
computed.

b multiple An optional boolean argument that takes the value ni | by
default. If set to t , the function returns multiple occurrences of
the interpolated value.

s_xNane An optional argument that is used only when b_rmul ti pl e is
settot . It takes the value t i nme by default. It controls the
contents of the x vector of the waveform object returned by the
function.
Valid values: ‘ ti ne, ‘ cycl e

b_hi st oDi spl ay When set to t, returns a waveform that represents the statistical
distribution of the riseTime data in the form of a histogram. The
height of the bars (bins) in the histogram represents the
frequency of the occurrence of values within the range of
riseTime data.
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Valid values: t ni |
Default value: ni |

X_noOf Hi st oBi ns Denotes the number of bins represented in the histogram
representation.
Valid values: Any positive integer
Default value: ni |

Note: b_hi st oDi spl ay and x_noOf Hi st oBi ns are added for backward compatibility
only. It will be deprecated in future releases. Use the histo function for plotting the histogram
of the resulting function.

For the simplest calls to the function, which specify only the given waveform (o_wavef or m
and the X value (g_val ue), the given waveform can be a family of waveforms. If the family
is of dimension m g_val ue can be either of dimension m 1 or a scalar. Ifg_val ue is
scalar, the function returns the Y value of all the components of the family at the specified
g_val ue.

Value Returned

o_waveform Returns a waveform or a family of waveforms if the input
argument is a family of waveforms or if values are expected at
multiple points.

g_val ue Returns the Y value if the input argument is a single waveform.
For parametric sweeps, the value might be a waveform that can
be printed with the ocnPri nt command.

ni Returns ni | and an error message if the value cannot be
printed.

Example
value( v( "/netl18" ) 4.428e-05 )

Prints the value of "/ net 18" atti ne=4. 428e- 05. This is a parametric sweep of
temperature over time.

val ue( v( "/OUT" )’ TEMPDC 20.0 )

Returns srr Wave: XXXXX, indicating that the result is a waveform.
print( value( v( "/OUT" )’ TEWPDC 20.0 ) )

Prints the value of v( "/ QUT" ) at every time point for TEMPDC=20.
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print( value( v( "/CQUT" ) 200n ?period 100n) )

Prints the value of v( "/ QUT" ) atat 200n, 300n and so on at intervals of 100n until the
end of the waveform.

val ue(VT("/out") 2e-07 ?period 2e-07 ?xNane "tine") (V)

Returns multiple occurrences of teh value specified against time-points at which each
interpolated value occurs.

val ue(VT("/out") 2e-07 7?period 2e-07 ?xNanme "cycle") (V)

Returns multiple occurrences of value specified against cycle numbers, where a cycle
number refers to the n’th occurrence of the value event in the input waveform.
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Xmax

xmax( o_waveform x_nunber Of Peaks )
=> o_waveform g _val ue/l _val ue/nil

Description

Computes the value of the independent variable (X) at which the Y value attains its maximum
value.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

X_number Of Peaks
Specifies the nth X value corresponding to the maximum Y
value. For example, if x_number Of Peaks is 3, the X value
corresponding to the third maximum Y value is returned. If you
specify a negative integer for x_nunber Of Peaks, the X
values are counted from right to left (from maximum to
minimum). If x_number Of Peaks is 0, xmax returns a list of X
locations.

Value Returned

o_waveform Returns a waveform (or a family of waveforms) if the input
argument is a family of waveforms.

g_val ue Returns the X value corresponding to the peak specified with
X_number Of Peaks if the input argument is a single waveform.

| _val ue Returns a list of X locations when x_nunber Of Peaks is0 and
the input argument is a single waveform.

ni Returns ni | and an error message otherwise.

Example
xmax( v( "/net9" ) 1)
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Gets the time value (X-axis value) at which the voltage of "/ net 9" attains its first peak value.
xmax( v( "/net9" ) 0)

Gets the list of time values (X-axis values) at which the voltage of "/ net 9" attains each of
its peak values.
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xmin

xm n( o_waveform x_nunber Of Val | eys )
=> o_waveform g_val ue/l _val ue/nil

Description

Computes the value of the independent variable (X) at which the Y value attains its minimum
value.

Arguments

o_waveform Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

X_nunmber Of Val | eys
Specifies the nth X value corresponding to the minimum Y value.
For example, if x_number Of Val | eys is 3, the X value
corresponding to the third minimum Y value is returned. If you
specify a negative integer for x_nunber Of Val | eys, the X-
values are counted from right to left (from maximum to
minimum). If x_nunber Of Val | eys is 0, xm n returns a list of
X locations.

Value Returned

o_waveform Returns a waveform (or a family of waveforms) if the input
argument is a family of waveforms.

g_val ue Returns the X value corresponding to the valley specified with
X_number Of Val | eys if the input argument is a single
waveform.

| val ue Returns a list of X locations when x_number Of Val | eys is0

and the input argument is a single waveform.

ni |l Returns ni | and an error message otherwise.

Example
xmn( v( "/net9" ) 1)
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Gets the time value (X axis) at which the voltage of "/ net 9" has its first low point or valley.
xmin( v( "/net9" ) 0)

Gets the list of time values (X axis) at which the voltage of "/ net 9" has low points or valleys.
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xval

xval ( o_waveform)
=> o_wavefornm nil

Description

Returns a waveform whose X vector and Y vector are equal to the input waveform’s X vector.

Arguments

o_waveform

Value Returned

o_waveform

ni |

Example

xval ( v( "/net8" ))

Waveform object representing simulation results that can be
displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Returns a waveform if the input argument is a single waveform.
Returns a family of waveforms if the input argument is a family of
waveforms.

Returns ni | and an error message otherwise.

Returns a waveform in which the X vector for the voltage of "/ net 8" is also used for the Y

vector.
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ymax

ymax( o_waveform)
=> n_max/ o_wavef or mvax/ ni |

Description
Computes the maximum value of the waveform’s Y vector.

A waveform consists of an independent-variable X vector and a corresponding Y vector.

Arguments
o_waveform Waveform object representing simulation results that can be

displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Value Returned

n_max Returns a number representing the maximum value of Y if the
input argument is a single waveform.

o_wavef or mvax Returns a waveform (or family of waveforms) representing the
maximum value of Y if the input argument is a family of
waveforms.

ni | Returns ni | and an error message otherwise.

Example

ymax( v( "/net9" ) )

Gets the maximum voltage (Y value) of "/ net 9".
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ymin
ym n( o_waveform)

=> n_m n/o_wavef ormM n/ni
Description

Computes the minimum value of a waveform’s Y vector.

(A waveform consists of an independent-variable X vector and a corresponding Y vector.)

Arguments
o_waveform Waveform object representing simulation results that can be

displayed as a series of points on a grid. (A waveform object
identifier looks like this: srrWave: XXXXX.)

Value Returned

n_mn Returns a number representing the minimum value of Y if the
input argument is a single waveform.

o_wavef or mM n Returns a waveform (or family of waveforms) representing the
minimum value of Y if the input argument is a family of
waveforms.

ni | Returns ni | and an error message otherwise.

Example

ymn( v( "/net9" ) )

Gets the minimum voltage (Y value) of "/ net 9".
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11

Parametric Analysis Commands

These commands set up a parametric analysis. When you run a parametric analysis, you can
plot the resulting data as a family of curves.

This chapter contains information on the following commands:

m  paramAnalysis on page 448

= paramRun on page 452
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paramAnalysis

paramAnal ysis( t_desVar [?start n_start] [?stop n_stop] [?center n_center]
[ ?span n_span] [?step f_step] [?lin n_lin] [?log n_log] [?dec n_dec]
[?oct n_oct] [?times n_times] [?spanPercent n_spanPercent]
[ ?val ues | _val ues] [o_paramAnal ysis])
=> undefined/nil

Description

Sets up a parametric analysis.

Groups the PSF data so that it can be plotted as a family of curves when the analysis is
finished. The commands can be nested as shown in the syntax of the command.

If you specify more than one range, the OCEAN environment uses the following precedence
to select a single range to use.

n _start,n_stop highest precedence
n_center,n_span *
n_center,n_spanPer cent lowest precedence

Similarly, if you specify more than one step control, the OCEAN environment uses the
following precedence.

f_step highest precedence
n_lin
n_dec
n_| og
n_oct

n_times lowest precedence

To run the analysis, use the par amRun command described in “paramRun” on page 452.

Arguments
t _desVar Name of the design variable to be swept.
n_start Beginning value for the design variable.
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n_stop
n_center

n_span

f _step

n_dec
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Final value for the design variable.
Center point for a range of values that you want to sweep.

Range of values that you want to sweep around the center point.
For example, if n_cent er is 100 and n_span is 20 then the
sweep range extends from 90 to 110.

Increment by which the value of the design variable changes. For
example,ifn_start is1l.0,n_stopis2.1,andf _stepis
0. 2, the parametric analyzer simulates at values 1.0, 1.2, 1.4,
1.6, 1.8, and 2.0.

The number of steps in the analysis. The parametric analyzer
automatically assigns equal intervals between the steps. With
this option, there is always a simulation at both n_st art and
n_st op. The value forthe n_1| i n argument must be an integer
greater than 0.

For example, ifn_start is0.5,n_stopis2.0,andn_Ilin
is 4, the parametric analyzer simulates at values 0.5, 1.0, 1.5,
and 2.0.

The number of steps between the starting and stopping points at
equal-ratio intervals using the following formula:

log nultiplier =(n_stop/n_start)n-109-1)

The number of steps can be any positive number, such as 0.5, 2,
or 6.25.

Default value: 5

For example, if n_start is3,n_stopis1l5,andn_logis5,
the parametric analyzer simulates at values 3, 4.48605, 6.7082,
10.0311, and 15.

The ratios of consecutive values are equal, as shown below.

3/4.48605 = 4.48605/6.7082 = 6.7082/10.0311 = 10.0311/15 =
.67

The number of steps between the starting and stopping points
calculated using the following formula:
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n_oct

n_times

n_spanPer cent
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decade multiplier =10 /n_dec

The number of steps can be any positive number, such as 0.5, 2,
or 6.25.
Default value: 5

For example, ifn_start isl,n_stopis10,and n_decis5,
the parametric analyzer simulates at values 1, 1.58489, 2.51189,
3.98107, 6.30957, and 10.

The values are 10°, 102, 104, 106, 10-8, and 10?.

The number of steps between the starting and stopping points
using the following formula:

The number of steps can be any positive number, such as 0.5, 2,
or 6.25.

Default value: 5

Forexample,ifn_start is2,n_stopis4,andn_octis5, the
parametric analyzer simulates at values 2, 2.2974, 2.63902,
3.03143, 3.4822, and 4.

These values are 21, 21.2 214 1.6 518 544 22,

octave multiplier = 21/(n_oct)

A multiplier. The parametric analyzer simulates at the points
betweenn_st art and n_st op that are consecutive multiples
ofn_times.

Forexample,ifn_start isl,n_stopis1000,andn_ti nes
is 2, the parametric analyzer simulates at values 1, 2, 4, 8, 16,
32, 64, 128, 256, and 512.

Range specified as a percentage of the center value. For
example,ifn_cent er is100andn_spanPer cent is40, the
sweep range extends from 80 to 120.
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| _val ues List of values to be swept. Youcanusel _val ues by itselforin
conjunction withn_start,n_stop,andf _st ep to specify
the set of values to sweep.

o_par amAnal ysi s
Value returned from another par amAnal ysi s call used to
achieve multidimensional parametric analysis.

Value Returned
undefi ned The return value for this command is undefined.

ni Returns ni | and prints an error message if there are problems
setting the option.

Example

paraminal ysis( "rs" ?start 200 ?stop 1000 ?step 200
?val ues ' (1030 1050 1090) )

Sets up a parametric analysis for the r s design variable. The swept values are 200, 400, 600,
800, 1000, 1030, 1050, and 1090.

paramAnal ysis( ' rl" ?start 200 ?stop 600 ?step 200
paramAnal ysis( rs ?start 300 ?stop 700 ?step 200
)

)

Sets up a nested parametric analysis for the r | design variable.
par aminal ysi s("tenp" ?start -50 ?stop 100 ?step 50)

Sets up a parametric analysis for temperature.
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paramRun

paranRun( [s_paramAnal ysi s] )
=t / nil

paranRun( [ ?j obNane t_j obName] [?drnmsCnd t_drmsCnd] )
=> s_j obNanme/nil

paranRun( [?j obNane t_j obName] [?host t_host Nane] [?queue t_queueName]
[?startTime t_startTime] [?ternTime t_ternTime] [?dependentOn
t _dependentOn] [?mail t_mailingList] [?block s_block] [?notify
s _notifyFlag] [?l sfResourceStr s_|sfResourceStr] )
=> s_j obNanme/nil

Description

Runs the specified parametric analysis.

If you do not specify a parametric analysis, all specified analyses are run. Distributed
processing must be enabled using the host node command before parametric analyses can
be run in distributed mode.

When the par anRun command finishes, the PSF directory contains a file named
runCbj Fi | e that points to a family of data. To plot the family, use a normal pl ot command.
For example, you might use pl ot (v("/out™)).

For information about specifying a parametric analysis, see the par amAnal ysi s command
described in “paramAnalysis” on page 448.

Arguments

t _j obName Used as the basis of the job name. The value entered for
t _j obName is used as the job name and return value if the run
command is successful. If the name given is not unique, a
number is appended to create a unique job name.

t _host Name Name of the host on which to run the analysis. If no host is
specified, the system assigns the analysis to an available host.

t _queueNane Name of the queue. If no queue is defined, the analysis is placed
in the default queue (your home machine).

t _startTinme Desired start time for the job. If dependencies are specified, the

job does not start until all dependencies are satisfied.
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t _termli me

t _dependent On

t_mailingLi st

s _bl ock

s _notifyFl ag

s_paramAnal ysi s

t _drmsCnd

s | sf ResourceStr

Value Returned
t

ni |

August 2009

Termination time for job. If the job is not completed by
t _termrli me, the job is terminated.

List of jobs on which the specified analysis is dependent. The
analysis is not started until after dependent jobs are complete.

List of users to be notified by e-mail when the analysis is
complete.

Whens_bl ock isnotni | , the OCEAN script halts until the job
is complete.
Default value: ni |

When not i f yFl ag is not ni | , a job completion message is
echoed to the OCEAN interactive window.
Default value: t

Parametric analysis.

A DRMS (Distributed Resource Management System)
command, such as a bsub command for LSF or a gsub
command for SGE (Sun Grid Engine) used to submit a job. When
this argument is used, all other arguments, except ?j obNane
will be ignored. Moreover, it will not be possible to call the
OCEAN function wai t on the jobs submitted using this
argument.

To know more about the command option, refer to the section
Submitting a Job in the chapter Using the Distributed
Processing Option in the Analog Design Environment of
the Virtuoso Analog Distributed Processing OptionUser
Guide.

Specifies an LSF Resource Requirement string to submit a job.
It is effective only in the LSF mode.

Returned if successful.

Returns ni | and prints an error message if unsuccessful.
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Example
paranRun() =>t

Runs all specified parametric analyses.

rsAnal ysi s = paramAnal ysi s(" CAP" ?values ' (10 20))
par anRun(’ r sAnal ysi s)

OR

rsAnal ysi s = paranmAnal ysi s(" CAP" ?val ues ' (10 20) paramAnal ysi s("RES" ?val ues ’ (10
20)))

par anRun(’ r sAnal ysi s)

Runs the r s parametric analysis.

par anRun( ?queue "background" ?l sfResourceStr "nenm500")

Runs the analysis in the queue named backgr ound on a machine, if it has at least 500 MB
of RAM memory.
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OCEAN Distributed Processing
Commands

The Open Command Environment for Analysis (OCEAN) distributed processing commands
let you run OCEAN jobs across a collection of computer systems.

This chapter contains information on the following commands:
m  deleteJob on page 456
m digitalHostMode on page 457

m  digitalHostName on page 458

m  hostMode on page 459

= hostName on page 460

= killJob on page 461

= monitor on page 462

= remoteDir on page 463

= resumeJob on page 464
m  suspendJob on page 465

= wait on page 466

This chapter also provides sample OCEAN scripts that optimally use these commands. See
the section Sample Scripts on page 467.

For detailed information on distributed processing, refer to Virtuoso Analog Distributed
Processing Option User Guide.
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deleteJob

del etedob( t_jobName [t_jobNanme2 t_jobName3 ...t _j obNameN] )
=1t / ni

Description
Removes a job or series of jobs from the text-based job monitor.

Deleted jobs are no longer listed in the job monitor. The del et eJob command applies only
to ended jobs.

Arguments
t _j obName Name used to identify the job.

t _jobname2.t _jobnaneN
Additional jobs that you want to delete.

Value Returned

t Returns t if successful.

ni Returns ni | and prints an error message if unsuccessful.
Example

del et eJob( ' nyckt)

==t

Deletes the myckt job.
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digitalHostMode

di gital Host Mode( {'local | ’renote} )
=t / nil

Description

For mixed-signal simulation, specifies whether the digital simulator will run locally or on a
remote host.

Arguments
| ocal Sets the simulation to run locally on the user’s machine.
"renote Sets the simulation to run on a remote host. If you use this

argument, you must specify the host name by using the
di gi t al Host Name command.

Value Returned

t Returns t if successful.
ni Returns ni | and prints an error message if unsuccessful.
Example

di gi t al Host Mbde( 'l ocal )

Sets the digital simulator to run locally on the user’s host.
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digitalHostName

di gi tal Host Name( t_name )
=1t / ni

Description
For mixed-signal simulation, specifies the name of the remote host for the digital simulator.

When you use the di gi t al Host Mode(’ r enot e) command, use this command to specify
the name of the remote host.

Arguments

t _nane Name used to identify the host for the digital simulator.

Value Returned

t Returns t if successful.
ni | Returns ni | and prints an error message if unsuccessful.
Example

di gi tal Host Nane( "digital host" )

Indicates that the digital simulator runs on the host called di gi t al host .
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hostMode

host Mbde( { I ocal

=t / nil

Description

"renote | 'distributed } )

Sets the simulation host mode.

The default value for host Mbde is specified in the asi nenv. st ar t up file with the
host Mbde environment variable.

Arguments
"1 ocal

"renote

"distributed

Value Returned
t

ni |

Example

host Mbde( ' distributed )

==t

Sets the simulation to run locally on the user’s machine.

Sets the simulation to run on a remote host queue. For this
release, the remote host is specified in the . cdsenv file.

Sets the simulation to run using the distributed processing
software.

Returns t if successful.

Returns ni | and prints an error message if unsuccessful.

Enables distributed processing on the current host.
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hostName

host Name( t_name )
=1t / ni

Description
Specifies the name of the remote host.

When you use the host Mbde(’ r enpt e) command, use this command to specify the name
of the remote host.

Arguments

t _nane Name used to identify the remote host.

Value Returned

t Returns t if successful.
ni | Returns ni | and prints an error message if unsuccessful.
Example

host Nane( "renotehost" )

Specifies that the host called r enpt ehost is to be used for remote simulation.
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killJob

killJob( t_jobName [t_jobNane2 t_j obName3 ...t _j obNameN] )
=1t / nil

Description
Stops processing of a job or a series of jobs.

The job might still show up in the job monitor, but it cannot be restarted. Use the del et eJob
command to remove the job name from the job server and job monitor.

Arguments
t _j obName Name used to identify the job.

t _jobname2.t _jobnaneN
Additional jobs that you want to stop.

Value Returned

t Returns t if successful.

ni Returns ni | and prints an error message if unsuccessful.
Example

killJob( ’nyckt )

==t

Aborts the job called nyckt . If the job is in the queue and has not started running yet, it is
deleted from the queue.
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monitor

moni tor( [ ?taskMbde s_t askMode] )
=1t / nil

Description

Monitors the jobs submitted to the distributed system.

Arguments

s_taskMode When not ni | , multitask jobs are expanded to show individual
jobs. A multitask job is one that contains several related jobs.

Value Returned

t Returns t if successful.
ni Returns ni | and prints an error message if unsuccessful.
Example

nmonitor( ?taskMbde t )

Displays the name, host, and queue for all pending tasks sorted on a queue name.
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remoteDir

renoteDir( t_path )
=1t / nil

Description

Specifies the project directory on the remote host to be used for remote simulation.

When you use the host Mode(’ r enot e) command, use this command to specify the project
directory on the remote host.

Arguments

t _path Specifies the path to the project directory on the remote host to

be used for remote simulation.

Value Returned

t Returns t if successful.
ni | Returns ni | and prints an error message if unsuccessful.
Example

renoteDir( "~/simulation" )

Specifies that the project directory is ~/ si nul ati on.
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resumeldob

resuneJob( t_j obNane [t _j obNane2 t_j obName3 ...t _j obNameN] )
=1t / ni

Description

Resumes the processing of a previously suspended job or series of jobs. The r esuneJob
command applies only to jobs that are suspended.

Arguments
t _j obName Name used to identify the job.

t _j obName2..t _j obNanmeN
Additional jobs that you want to resume

Value Returned

t Returns t if successful.
ni | Returns ni | and prints an error message if unsuccessful.
Example

resuneJob( ’'nyckt )
=>t

Resumes the nmyckt job that was halted with the suspendJob command.
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suspendJob

suspendJob( t_j obName [t _j obName2 t_jobNanme3 ...t _j obNanmeN] )
=1t / ni

Description

Suspends the processing of a job or series of jobs. The suspendJob command applies only
to jobs that are pending or running.

Arguments
t _j obName Name used to identify the job.

t _j obName2..t _j obnanmeN
Additional jobs that you want to suspend.

Value Returned

t Returns t if successful.
ni | Returns ni | and prints an error message if unsuccessful.
Example

suspendJob( ' myckt )
=>t

Suspends the job called myckt .
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wait

wai t ( j obName [j obNanme2 jobNanme3 ...j obNameN] )
=1t / nil

Description

Postpones processing of a script until the specified jobs complete. This command is ignored
if distributed processing is not available.

The wai t command is very useful when you use the non-blocking mode of distributed
processing and you want to do some post-processing, such as selecting and viewing results
after ajob is completed. The wai t command is not required when you use the blocking mode
of distributed processing. To know more about blocking and non-blocking modes of DP, refer
to Virtuoso Analog Distributed Processing Option User Guide.

Arguments

t _j obName Name used to identify the job. The job name is user defined or
system generated, depending on how the user submitted the job.

t _j obName2.t _j obnanmeN
Additional jobs that you want to postpone.

Value Returned

t Returns t if successful.
ni Returns ni | and prints an error message if unsuccessful.
Example

wait( 'mycktl )
=>t

Postpones execution of all subsequent OCEAN commands until the job myckt 1 completes.
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Sample Scripts

This section provides sample scripts for the following:

m  To submit multiple jobs and show the use of the dependentOn argument in one job

m TJo set up and run a simple analysis in blocking mode and select results

m  TJo set up and run a parametric analysis in blocking mode and select results

=  To submit multiple jobs without using wait or selecting results

m  To submit multiple jobs using wait and selection of results

To submit multiple jobs and show the use of the dependentOn argument in one job

This script can be used to submit multiple jobs while using the dependent On argument in
one of these jobs.

; set up the environnent for the jobs

simulator( 'spectre )

host Mode( ' distributed )

design( "/hone/sinulation/test?2/spectre/schematic/netlist/netlist")
resultsbDir( "/home/sinul ation/test?2/spectre/schematic" )

anal ysis(’'tran ?stop "5u" )

temp( 27 )

j obLi st = ni

; starting first job
j obLi st = appendl( jobList run( ?queue "test" ?host "nenaka" ) )

anal ysis(’tran ?stop "50u")

; starting second job
j obLi st = appendl( jobList run(?jobNanme "job_2" ?queue "test" ?host "nenaka"))

anal ysis(’tran ?stop "10u")
; starting third job, which is dependent on job_2
j obLi st= appendl(j obLi st run(?jobNane "di sabl e" ?queue "test" ?dependent On

synbol ToStri ng(car (|l ast(jobList)))))

; wait for all the jobs to conplete
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wai t ((appendl last(jobList) nil))

open and plot the results of the jobs
openResul ts( car(last(jobList)))
selectResult( "tran )
neww ndow()
pl ot (get Dat a("/ net 61") )

openResul ts( nth(1 jobList))
sel ect Resul t (" tran)

newwW ndow( )

pl ot (get Dat a("/ net 61") )

To set up and run a simple analysis in blocking mode and select results

; set up the environnent for Sinple Analysis
simul ator( ’spectre )
host Mode( ' distributed )
desi gn(
"/honme/am t/ Artist446/simul ation/anpTest/spectre/schematic/netlist/netlist" )
resultsDir( "/home/ Artist446/sinul ati on/ anpTest/spectre/schematic" )
nmodel Fi | e(
"("/homel/ Arti st 446/ Model s/ nyModel s. scs™ ")
)
anal ysis( '"tran ?stop "3u" )
desVar( "CAP" 0.8p )
temp( 27 )

submit the job in blocking node, to the queue test and machi ne nenaka
run(?queue "test" ?host "nmenaka" ?block t)

; select and plot the results
selectResult( "tran )
pl ot (get Data("/out"))

To set up and run a parametric analysis in blocking mode and select results

; set up the environnent for paranmetric anal ysis.
simul ator( ’spectre )

host Mode( ' distributed )

desi gn(
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"/honme/am t/ Artist446/simul ation/anpTest/spectre/schematic/netlist/netlist")
resultsDir( "/home/am t/Artist446/sinul ati on/ anpTest/spectre/schematic"

)

nmodel Fi | e(
"("/home/ami t/ Arti st 446/ Mbdel s/ nyModel s. scs”

)

anal ysis('tran ?stop "3u" )
desVar ( "CAP" 0.8p )
temp( 27 )

par amAnal ysi s(" CAP" ?val ues ' (1le-13 2.5e-13 4e-13))

; submit the job in blocking node, to the queue test and nachi ne nenaka

par anRun( ?queue "fast" ?host "nenaka" ?block t)

; select and plot the results
selectResult( "tran )
pl ot (get Data("/out") )

To submit multiple jobs without using wait or selecting results

; set up the environnment for the jobs
simul ator( 'spectre )

host Mode( " distributed )

desi gn(

"/honme/ Artist446/sinmul ati on/ anpTest/spectre/ schematic/netlist/netlist")
resultsDir( "/homel/ Artist446/sinul ation/ anpTest/spectre/ schematic" )

nmodel Fi | e(

"("/home/ Arti st 446/ Model s/ nyModel s. scs" "")

; setup and submt first job
anal ysis(’'tran ?stop "3u" )
desVar ( "CAP" 0.8p )

temp( 27 )
run(?queue "SUN5_5032" ?host "nenaka")

; setup and submit second job

anal ysis('ac ?start "1M ?stop "2M )
anal ysis('tran ?stop "3u" )

desVar ( "CAP" 0.8p )

temp( 27 )
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run(?queue "SUN5_5032" ?host "nenaka")

To submit multiple jobs using wait and selection of results

set up the environment for the jobs
simulator( ’'spectre )
host Mode( ' distributed )
desi gn(
"/home/ Arti st 446/ sinmul ation/ anpTest/spectre/ schematic/netlist/netlist")
resultsDir( "/home/ Artist446/sinul ation/ anpTest/spectre/ schematic" )
nmodel Fi | e(

"("/hore/ Arti st 446/ Model s/ myMbdel s. scs" "")

initialize jobList to ni
j obLi st = ni

; setup and submit first job
anal ysis('tran ?stop "3u" )
desVar ( "CAP" 0.8p )

temp( 27 )
j obLi st = appendl( jobList run(?queue "SUN5_5032" ?host "nenaka") )

; setup and submit second job

anal ysis(’ac ?start "1M ?stop "2M )
anal ysis(’tran ?stop "3u" )

desVar ( "CAP" 0.8p )

temp( 27 )
j obLi st = appendl( jobList run(?queue "SUN5_5032" ?host "nmenaka"))

wait for both the jobs to finish
wai t ( (appendl jobList nil) )

; open and plot the result of first job
openResul ts( (car jobList))
selectResult( "tran )

pl ot (get Data("/out") )

open and plot the result of second job

openResul ts( (cadr jobList))
selectResult( "tran )
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pl ot (get Data("/out") )
sel ectResult( 'ac )
pl ot (get Data("/out") )

del ete the jobs
foreach( x jobList deleteJob( x ) )
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Language Constructs

There are three types of SKILL language constructs:

Conditional statements

Conditional statements test for a condition and perform operations when that condition
is found. These statements are i f, unl ess, and when.

Selection statements

A selection statement allows a list of elements, each with a corresponding operation. A
variable can then be compared to the list of elements. If the variable matches one of the
elements, the corresponding operation is performed. These statements include f or,

f oreach, and whi | e.

Iterative statements

Iterative statements repeat an operation as long as a certain condition is met. These
statements include case and cond.

This chapter contains information on the following statements

case on page 483 if on page 474
cond on page 485 unless on page 476
for on page 478 when on page 477
foreach on page 480 while on page 482
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if
if( g_condition g_thenExpression [g_el seExpression] )
=> g result

Description

Evaluates g_condi t i on, typically a relational expression, and runs
g_t henExpr essi on if the condition is true (that is, its value is non-nil); otherwise, runs
g_el seExpressi on.

The value returned by i f is the value of the corresponding expression evaluated.

Arguments
g_condition Any Virtuoso® SKILL language expression.

g_t henExpressi on
Any SKILL expression.

g_el seExpressi on
Any SKILL expression.

Value Returned

g_result Returns the value of g_t henExpressi onifg_condi ti on
has a non-nil value. The value of g_el seExpr essi on is
returned otherwise.

Example

X = 2

if( x >510)

== 0

Returns O because x is less than 5.
a :II npnll

if(( a=="npn" ) print( a) ) "npn"
=> nil

Prints the string npn and returns the result of pri nt .

X =5
if( x "non-nil"™ "nil" )
=> "non-nil"
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Returns "non-ni | " because x was notnil . Ifx wasnil,"nil" would be returned.
X =7

if( x>510)

== 1]

Returns 1 because x is greater than 5.

August 2009 475 Product Version 6.1.3



OCEAN Reference
Language Constructs

unless

unl ess( g_condition g_exprl ..)
=> g result/nil
Description

Evaluates a condition. If the result is true (non-nil), it returns ni | ; otherwise it evaluates the
body expressions in sequence and returns the value of the last expression.

The semantics of this function can be read literally as “unless the condition is true, evaluate
the body expressions in sequence.”

Arguments
g_condition Any SKILL expression.
g_exprl... Any SKILL expression.

Value Returned

g result Returns the value of the last expression of the sequence
g_exprl ...ifg_condition evaluatestonil .

ni | Returns ni | ifg_condi ti on evaluates to non-nil.
Example

X = -123

unless( x >= 0 println( "x is negative" ) -x)

=> 123

Prints"x i s negative" as a side effect.

unless( x < 0 println( "x is positive ") x)
=> nil

Returns ni | .
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when

when( g_condition g_exprl ...)
=> g result/nil

Description
Evaluates a condition.

If the result is non-nil, evaluates the sequence of expressions and returns the value of the last
expression. Otherwise, returns ni | .

Arguments
g_condition Any SKILL expression.
g_exprl.. Any SKILL expression.

Value Returned

g_result Returns the value of the last expression of the sequence
g_exprl ...ifg_condi ti on evaluates to non-nil.

ni returns ni | ifthe g_condi ti on expression evaluates to ni | .
Example

X = -123

when( x < O println( "x is negative" ) -x)

=> 123

Prints"x i s negative" as a side effect.

when( x >= 0 println( "x is positive" ) X)
=> nil

Returns ni | .
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for

for( s_loopVar x_initialValue x_finalValue g_exprl [g_expr2 .] )
=> t

Description

Evaluates the sequence g_expr 1 g_expr 2 ... for each loop variable value, beginning with
x_initial Val ue and ending with x_f i nal Val ue.

First evaluates the initial and final values, which set the initial value and final limit for the local
loop variable nameds_| oopVar.Bothx i niti al Val ueandx_fi nal Val ue mustbe
integer expressions. During each iteration, the sequence of expressions g_expr 1

g_expr 2 ... is evaluated and the loop variable is then incremented by one. If the loop
variable is still less than or equal to the final limit, another iteration is performed. The loop
ends when the loop variable reaches a value greater than the limit. The loop variable must
not be changed inside the loop. Itis local to the f or loop and would not retain any meaningful
value upon exit from the f or loop.

Note: Everything that can be done with a f or loop can also be done with a whi | e loop.

Arguments

s_| oopVar Name of the local loop variable that must not be changed inside
the loop.

X_initialValue
Integer expression setting the initial value for the local loop

variable.
x_final Val ue Integer expression giving final limit value for the loop.
g_exprl Expression to evaluate inside loop.
g_expr2 .. Additional expressions to evaluate inside loop.
Value Returned
t This construct always returns t .
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Example
sum = 0
for( i 1 10

sum = sum + i
printf( "%" sum))
==t

Prints 10 numbers and returns t .
sum= 0

for( i 15
sum = sum + i
println( sum)

==t

Prints the value of sumwith a carriage return for each pass through the loop:

1
3
6
10
15
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foreach

foreach( s_formal Var g_exprList g_exprl [g_expr2 .} )
=> | val ueli st

foreach( (s_formal Varl.s formal VarN) g _exprListl..g _exprListN g _exprl

[g_expr2 .] )
=> | val ueli st

foreach( s_formal Var g_exprTable g_exprl [g_expr2 .])
=> o_val ueTabl e

Description
Evaluates one or more expressions for each element of a list of values.

The first syntax form,

foreach( s_formalVar g_exprList g_exprl [g_expr2 .} )
=> | _val ueli st

evaluates g_expr Li st, whichreturns alistl _val uelLi st . It then assigns the first
element from| _val uelLi st to the formal variable s_f or mal Var and processes the
expressions g_expr 1l g_expr 2 ... in sequence. The function then assigns the second
element from| _val uelLi st and repeats the process until | _val uelLi st is exhausted.

The second syntax form,

foreach( (s_formalvarl...s formalVarN) g exprListl...g_exprListN g_exprl
[g_expr2 .] )=>1_val ueli st

can iterate over multiple lists to perform vector operations. Instead of a single formal variable,
the first argument is a list of formal variables followed by a corresponding number of
expressions for value lists and the expressions to be evaluated.

The third syntax form,

foreach( s_formalVar g_exprTable g_exprl [g_expr2 .})
=> o_val ueTabl e

can be used to process the elements of an association table. In this case, s_f or mal Var is
assigned each key of the association table one by one, and the body expressions are
evaluated each iteration. The syntax for association table processing is provided in this syntax
statement.
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Arguments
s_formal Var Name of the variable.
g_exprlList Expression whose value is a list of elements to assign to the

formal variable s_f or mal Var.

g_exprl g_expr2...
Expressions to execute.

g_expr Tabl e Association table whose elements are to be processed.

Value Returned

| val ueli st Returns the value of the second argument, g_expr Li st .
o_val ueTabl e Returns the value of g_expr Tabl e.
Example

foreach( x '( 123 4 ) println( x ) )
1

2

3

4

=>(1234)

Prints the numbers 1 through 4 and returns the second argument to f or each.

foreach( key nyTable printf( "% : %" key nyTabl e[ key] ) )

Accesses an association table and prints each key and its associated data.

( foreach ( xy ) '"(123) '(456) ( println x+y ) )
5

7

9

= (123)

Uses f or each with more than one loop variable.
Errors and Warnings

The error messages from f or each might at times appear cryptic because some f or each
forms get expanded to call the mapping functions mapc, mapcar, mapcan, and so forth.

August 2009 481 Product Version 6.1.3



OCEAN Reference
Language Constructs

while
while( g condition g exprl ...)

=> t
Description

Repeatedly evaluates g_condi t i on and the sequence of expressions
g_expr 1l ... if the condition is true.

This process is repeated until g_condi t i on evaluates to false (ni | ). Note that because
this form always returns t , it is principally used for its side effects.

Note: Everything that can be done with a f or loop can also be done with a whi | e loop.

Arguments
g_condition Any SKILL expression.
g_exprl Any SKILL expression.

Value Returned

t Always returns t .
Example

i =0

while( (i <= 10) printf("%" i++) )

=> t

Prints the digits 0 through 10.
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case

case( g_selectionExpr | _clausel [I_clause2 .] )
=> g result/nil

Description

Evaluates the selection expression, matches the resulting selector values sequentially
against comparators defined in clauses, and runs the expressions in the matching clause.

Eachl cl ause isalistofthe form (g_conpar at or g_expr 1l [g_expr2...]), wherea
comparator is either an atom (that is, a scalar) of any data type or a list of atoms. Comparators
are always treated as constants and are never evaluated. The g_sel ecti onExpr
expression is evaluated and the resulting selector value is matched sequentially against
comparators defined inl _cl ausel |l cl auseZ2.... A match occurs when either the
selector is equal to the comparator or the selector is equal to one of the elements in the list
given as the comparator. If a match is found, the expressions in that clause and that clause
only (that is, the first match) are run. The value of case is then the value of the last
expression evaluated (that is, the last expression in the clause selected). If there is no match,
case returnsni | .

The symbol t has special meaning as a comparator: it matches anything. It is typically used
in the last clause to serve as a default case when no match is found with other clauses.

Arguments

g_sel ecti onExpr
An expression whose value is evaluated and tested for equality
against the comparators in each clause. When a match is found,
the rest of the clause is evaluated.

| _cl ausel An expression whose first element is an atom or list of atoms to
be compared against the value of g_sel ecti onExpr. The
remainder of the | _cl ause is evaluated if a match is found.

| clause2.. Zero or more clauses of the same formas| _cl ausel.

Value Returned

g result Returns the value of the last expression evaluated in the
matched clause.
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ni | Returns ni | if there is no match.
Example
cornersType = "mn"
type = case( cornersType
("mn" path("./mn"))
("typ" path("./typ"))
("max" path("./max"))
(t println("you have not chosen an appropriate
corner")))

=> path is set to "./mn"

Setspathto./ mn.
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cond

cond( | _clausel ...)
=> g result/nil

Description

Examines conditional clauses from left to right until either a clause is satisfied or there are no
more clauses remaining.

This command is useful when there is more than one test condition, but only the statements
of one test are to be carried out. Each clause is of the form ( g_condi ti on
g_exprl...).The cond function examines a clause by evaluating the condition associated
with the clause. The clause is satisfied if g_condi t i on evaluates to non-nil, in which case
expressions in the rest of the clause are evaluated from left to right, and the value returned
by the last expression in the clause is returned as the value of the cond form. If

g_condi ti on evaluatesto ni | , however, cond skips the rest of the clause and moves on
to the next clause.

Arguments
| _cl ausel Each clause must be of the form (g_condi ti on

g_exprl.).Wheng_condi ti on evaluatesto non-nil, all the
succeeding expressions are evaluated.

Value Returned

g result Returns the value of the last expression of the satisfied clause.
ni | Returns ni | if no clause is satisfied.
Example

procedure( test(x)

cond(((null x) (println "Arg is null"))

((nunberp x) (println "Arg is a nunber"))
((stringp x) (println "Arg is a string"))
(t (println "Arg is an unknown type")))

test( nil )

=> nil; Prints "Arg is null".

test( 5)

=> nil; Prints "Arg is a nunber".

test( 'sym)

=> nil; Prints "Arg i s an unknown type".
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Tests each of the arguments according to the conditions specified with cond.
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File Commands and Functions

This chapter contains information on the following commands:
close on page 488

fscanf on page 489

gets on page 491

infile on page 492

load on page 493

newline on page 495

outfile on page 496

pfile on page 498

printf on page 499

printin on page 500
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close

cl ose( p_port )
=>t

Description
Drains, closes, and frees a port.

When a file is closed, it frees the FI LE* associated with p_por t . Do not use this function
on pi port,stdin, poport,stdout,orstderr.

Arguments

p_port Name of port to close.

Value Returned

t The port closed successfully.
Example

p =outfile( "~/test/mnmyFile" ) => port:"~/test/nmyFile"
close( p)

=> t

Drains, closes, and frees the / t est / nyFi | e port.
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fscanf

fscanf( p_inputPort t_formatString [s_varl ...] )
= x_itens/nil

Description

Reads input from a port according to format specifications and returns the number of items
read in.

The results are stored into corresponding variables in the call. The f scanf function can be
considered the inverse function of the f pri nt f output function. The f scanf function
returns the number of input items it successfully matched with its format string. It returns ni |
if it encounters an end of file.

The maximum size of any input string being read as a string variable for f scanf is currently
limited to 8 K. Also, the function | i ner ead is a faster alternative to f scanf for reading
Virtuoso® SKILL objects.

The common input formats accepted by f scanf are summarized below.
Common Input Format Specifications

Format Types of

Specification Argument Scans for

%d fixnum An integer

%f flonum A floating-point number

%S string A string (delimited by spaces) in the input
Arguments

p_i nput Port Input port to read from.

t_formatString
Format string to match against in the reading.

s _varl... Name of the variable in which to store results.
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Value Returned

X_itens Returns the number of input items it successfully read in. As a
side effect, the items read in are assigned to the corresponding

variables specified in the call.

nil Returns ni | if an end of file is encountered

Example
fscanf( p "% %" i d)

Scans for an integer and a floating-point number from the input port p and stores the values

read in the variables i and d, respectively.

Assume afilet est case with one line:

hello 2 3 world

x = infile("testcase")
=> port:"testcase"

fscanf( x "% % % %" a b c d)
= 4

(list abcd = ("hello" 2 3 "world")
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gets

gets( s_variableName [p_inputPort] ) =>t_string/nil

Description
Reads a line from the input port and stores the line as a string in the variable. This is a macro.

The string is also returned as the value of get s. The terminating newline character of the
line becomes the last character in the string.

Arguments

s_vari abl eName
Variable in which to store the input string.

p_i nput Port Name of input port.
Default value: pi por t

Value Returned
t_string Returns the input string when successful.

ni | Returns ni | when the end of file is reached.
(s_vari abl eName maintains its last value.)

Example

Assume the t est 1. dat a file has the following first two lines:

#This is the data for testl

0001 1100 1011 0111

p=infile("testl.data") => port:"testl.data"
gets(s p) => "#This is the data for testl"
gets(s p) => "0001 1100 1011 0111"

s => "0001 1100 1011 O111"

Gets aline from the t est 1. dat a file and stores it in the variable s. The s variable contains
the last string stored in it by the get s function.
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infile

infile( S fileNane )
=> p_inport/nil

Description

Opens an input port ready to read a file.

Always remember to close the port when you are done. The file name can be specified with
either an absolute path or a relative path. In the latter case, the current SKILL path is used if
itisnotnil .

Arguments

S fil eNane Name of the file to be read; it can be either a string or a symbol.

Value Returned

p_inport Returns the port opened for reading the named file.

ni | Returns ni | if the file does not exist or cannot be opened for
reading.

Example

in=infile( "~/test/input.il" ) => port:"~/test/input.il"

close( in)

==t

Closesthe/test/input.il port.

Opens the input port/test/input.il.
infile("nmyFile") => nil

Returns ni | if myFi | e does not exist according to the current setting of the SKILL path or
exists but is not readable.
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load

load( t_fileNane [t_password])
=> t

Description

Opens afile and repeatedly calls | i ner ead to read in the file, immediately evaluating each
form after it is read in.

This function uses the file extension to determine the language mode (. i | for SKILL, . il s
for SKILL++, and . ocn for a file containing OCEAN commands) for processing the language
expressions contained in the file. For a SKILL++ file, the loaded code is always evaluated in
the top-level environment.

| oad closes the file when the end of file is reached. Unless errors are discovered, the file is
read in quietly. If | oad is interrupted by pressing Cont r ol - ¢, the function skips the rest of
the file being loaded.

SKILL has an autoload feature that allows applications to load functions into SKILL on
demand. If a function being run is undefined, SKILL checks to see if the name of the function
(a symbol) has a property called aut ol oad attached to it. If the property exists, its value,
which must be either a string or an expression that evaluates to a string, is used as the name
of a file to be loaded. The file should contain a definition for the function that triggered the
autoload. Processing proceeds normally after the function is defined.

Arguments

t_fil eName File to be loaded. Uses the file name extension to determine the
language mode to use.
Valid values:

.ils Means the file contains SKILL++ code.
il Means the file contains SKILL code.

.ocn Means the file contains OCEAN commands (with
SKILL or SKILL++ commands)

t _password Password, ift _f i | eNanme is an encrypted file.
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Value Returned

t Returns t if the file is successfully loaded.

Example

| oad( "test.ocn" )

Loads the t est . ocn file.

procedure( trlLoadSystem)
load( "test.il"™ ) ;;; SKILL code
load( "test.ils" );;; SKILL++ code
) ; procedure

You might have an application partitioned into two files. Assume that t est. i | contains
SKILL code and t est. i | s contains SKILL/SKILL++ code. This example loads both files.

August 2009 494 Product Version 6.1.3



OCEAN Reference
File Commands and Functions

newline

new i ne( [p_outputPort] )
=> nil

Description

Prints a newline (backslash n) character and then flushes the output port.

Arguments

p_out put Port Output port.
Defaults value: popor t

Value Returned

nil Prints a newline and then returns ni | .
Example

print( "Hello" ) newmine() print( "World!'" )

"Hel | 0"

"Worl d!'"

=> nil

Prints a newline character after Hel | o.
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outfile

outfile( S_fileName [t_node] )
=> p_outport/nil

Description
Opens an output port ready to write to a file.

Various print commands can write to this file. Commands write first to a character buffer,
which writes to the file when the character buffer is full. If the character buffer is not full, the
contents are not written to the file until the output port is closed or the dr ai n command is
entered. Use the close or dr ai n command to write the contents of the character buffer to the
file. The file can be specified with either an absolute path or a relative path. If a relative path
is given and the current SKILL path setting is not ni | , all directory paths from SKILL path
are checked in order, for that file. If found, the system overwrites the first updatable file in the
list. If no updatable file is found, it places a new file of that name in the first writable directory.

Arguments

S fil eNane Name of the file to open or create.

t _node Mode in which to open the file. If a, the file is opened in append
mode; If w, a new file is created for writing (any existing file is
overwritten).

Default value: w

Value Returned
p_out port An output port ready to write to the specified file.

ni | returns ni | if the named file cannot be opened for writing. An
error is signaled if an illegal mode string is supplied.

Example

p =outfile( "/tnp/out.il"™ "w' )
=> port:"/tnp/out.il"

Opensthe/tnp/out.il port.

outfile( "/bin/ls" )
=> nil
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Returns ni | , indicating that the specified port could not be opened.
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pfile

pfile( [S_fileName | p_port] )
=> p_port/nil

Description

Opens an output port ready to write to a file or returns the name of an existing port indicating
that it is available.

This command is similar to the outfile command when a valid S_fi | eNane is specified.
When p_port is specified, it returns the file port that is currently being used by p_port.
When no argument is specified, it opens the st dout port.

Arguments
S fil eName Name of the file to open or create.
p_port Retrieves the name of the file port that is being used.

Value Returned

p_port The ID of the port that was opened, or st dout .

ni | Returns ni | if the named file cannot be opened for writing.
Example

p = pfile( "/tnp/out.il" "w' )

=> port:"/tnp/out.il"

Opensthe/tnp/out.il port.

pfile( "/bin/ls" )
=> nil

Returns ni | , indicating that the specified port could not be opened.

p = pfile()
=> port:"*stdout*"

Returns stdout as the file port indicating that stdout has been opened.

pfile( p)
=> port:"/tnp/out.il"

Returns the file port.
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printf

printf( t_formatString [g_argl ...] )
=>t
Description
Writes formatted output to poport, which is the standard output port.

The optional arguments following the format string are printed according to their
corresponding format specifications. Refer to the “Common Output Format Specifications”
table for f pri ntf inthe Cadence SKILL Language User Guide.

printf isidenticaltof pri nt f exceptthatitdoes nottake the p_port argument and the
output is written to poport .

Arguments

t formatString
Characters to be printed verbatim, intermixed with format
specifications prefixed by the “%” sign.

g_argl... Arguments following the format string are printed according to
their corresponding format specifications.

Value Returned

t Prints the formatted output and returns t .

Example

x = 197.9687 => 197. 9687
printf( "The test measures %0.2f." x )

Prints the following line to poport and returnst .

The test nmeasures 197.97. =>t
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printin

println( g_value [p_outputPort] )
=> nil
Description

Prints a SKILL object using the default format for the data type of the value, and then prints
a newline character.

A newline character is automatically printed after printingg_val ue. The pri nt | n function
flushes the output port after printing each newline character.

Arguments
g_val ue Any SKILL value.
p_out put Port Port to be used for output.

Default value: popor t

Value Returned

ni | Prints the given object and returns ni | .

Example

for( i 1 3 println( "hello" ))
"hel | 0"

"hel | o"

"hel | 0"

=>t

Prints hello three times. f or always returnst .
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OCEAN Commands in XL Mode

The following OCEAN XL commands provide for multi-test ADE XL support in OCEAN.

ocnSetXLMode on page 504

ocnxIBeginTest on page 505

ocnxIEndTest on page 506

ocnxIEndXLMode on page 507

ocnxlSelectTest on page 508

ocnxISweepVar on page 509

ocnxlSweepParam on page 510

ocnxlCorner on page 511

ocnxlIDisableTest on page 512

ocnxIDisableSweepVar on page 513

ocnxIDisableSweepParam on page 514

ocnxIDisableCornerForTest on page 515

ocnxIGlobalOptimizationOptions on page 516

ocnxlJobSetup on page 518

ocnxlLocalOptimizationOptions on page 519

ocnxIModelGroup on page 520

ocnxlOutputOceanScript on page 521

ocnxlOutputMatlabScript on page 522
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ocnxIMonteCarloOptions on page 523

ocnxlPutToleranceSpec on page 525

ocnxlPutMinSpec on page 526

ocnxIPutMaxSpec on page 527

ocnxlPutGreaterthanSpec on page 528

ocnxlPutL essthanSpec on page 529

ocnxlPutRangeSpec on page 530

ocnxlPutTargetSpec on page 531

ocnxIResultsLocation on page 532

ocnxIRun on page 533

ocnxlRunSetupSummary on page 534

ocnxlSamplingOptions on page 535

ocnxlSetupLocation on page 536

ocnxIOutputExpr on page 537

ocnxlOutputSignal on page 538

ocnxlOutputTerminal on page 539

ocnxlOutputSummary on page 540

ocnxlITargetCellView on page 542

ocnxlYieldimprovementOptions on page 543

ocnxIEnableCornerForTest on page 546

ocnxIEnableSweepParam on page 547

ocnxIEnableSweepVar on page 548

ocnxIEnableTest on page 549

ocnxlGetBestPointParams on page 550
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ocnxlGetCorners on page 551

ocnxlGetCurrentHistory on page 552

ocnxlGetCurrentHistoryld on page 553

ocnxlGetSession on page 554

ocnxlGetSpecs on page 555

ocnxlGetTests on page 556

ocnxIRemoveSpec on page 557

ocnxIRenameCurrentHistory on page 558

ocnxlRun on page 559

ocnxIHistoryPrefix on page 561

ocnxlLoadSetupState on page 562

ocnxIStartingPoint on page 565

ocnxlOutputAreaGoal on page 566

ocnxlConjugateGradientOptions on page 567

ocnxIMTSEnable on page 568

ocnxIMTSBlock on page 569

ocnxIProjectDir on page 571

ocnxlSimResultsLocation on page 572

ocnxlIDisableCorner on page 572

ocnxIEnableCorner on page 574

ocnxlSaveSetupAs on page 575

ocnxlSetAllParametersDisabled on page 576

ocnxISetAllVarsDisabled on page 577
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ocnSetXLMode

ocnSet XLMode()
=1t / nil

Description

Sets OCEAN mode to XL. In this mode, multi-tests can be created and run. Also Corners,
MonteCarlo commands can be given. Once mode is set to XL, it cannot be reverted.

Arguments

None

Value Returned

t Returns t if the mode is set to XL.
ni | Returns ni | otherwise.
Example

ocnSet XLMbde()
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ocnxIBeginTest

ocnxl Begi nTest (t_t est Nane)
=1t / ni

Description

This command indicates the beginning of the test specified by t est Nane. Subsequent
commands populate this test. The test specification ends when ocnxl EndTest () command
is given. This command works only in XL mode. See help on ocnSet XLMode() .

Arguments

t _test Name The name of the test.

Value Returned

t Returns t if its able to begin the test.
ni | Returns ni | otherwise.
Example

ocnxl Begi nTest ("t est _one")
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ocnx|EndTest

ocnxl EndTest ()
=t / ni
Description

This command indicates the end of the current test’s specification. See help on
ocnxl| Begi nTest () . This command works only in XL mode. See help on
ocnSet XLMode() .

Arguments

None.

Value Returned

t Returns t if the test setup completes.
ni Returns ni | otherwise.
Example

ocnxl Begi nTest ("t est _one")
design("solutions" "anpTest" "schematic")
simul at or (" spectre)

ocnxl EndTest ()
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ocnx|EndXLMode

ocnxl EndXLMode()
=>t

Description

This command ends the XL mode. Also see help on ocnx| Set XLMode() .

Arguments

None.

Value Returned

t Returns t if it exits the XL mode.

Example
ocnx| EndXLMode()
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ocnxlSelectTest

ocnxl Sel ect Test (t _t est Nane)
=1t / ni

Description

Lets you select a test. List of test names can be obtained by ocnx| Get Test s() command.
See help on ocnxl Get Test s() . This command works only in XL mode. See help on
ocnSet XLMode() .

Arguments

t _test Name The name of the test.

Value Returned

t Returns t if the test is selected.
ni | Returns ni | otherwise.
Example

ocnxl Sel ect Test ("test _two") =>t
Sets "test _two" as the currently selected test.

August 2009 508 Product Version 6.1.3



OCEAN Reference
OCEAN Commands in XL Mode

ocnxlSweepVar

ocnx| SweepVar (t _var Nane t_var Val ue)
=1t / ni
Description

Lets you define a sweep variable along with its value. This command works only in XL mode.
See help on ocnSet XLMbde() .

Arguments
t _var Name Name of the variable.
t _var Val ue Value of the variable and the specification for the sweep.

Value Returned

t Returns t if the sweep is set.
ni | Returns ni | otherwise.
Example

ocnx| SweepVar (" CAP" "5p") =>t
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ocnxlSweepParam

ocnx| SweepPar an(t _par anNane t_par anval ue)
=1t / nil
Description

Lets you define a sweep parameter along with its value. This command works only in XL
mode. See help on ocnSet XLMbde() .

Arguments
t _paramName Name of the parameter.
t _paranval ue Value of the parameter.

Value Returned

t Returns t if sweep for the parameter is set.
ni | Returns ni | otherwise.
Example

ocnx| SweepPar an{ " sol uti ons/ anmpTest/schematic/RL/r" "10K") =>t
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ocnxlCorner

ocnxl Corner (t _cornerNane | _cornerDetails)
=1t / nil

Description

Lets you define a corner.cor ner Det ai | s is a list of elements where each element is
(t_type t_varNane t_val ue). Available types are vari abl e, par anet er, and
nodel . This command works only in XL mode. See help on ocnSet XLMbde() .

Arguments
t _corner Name Name of the corner.
| _cornerDetails Details of the corner. Details is a list of items where each item

has a tag, name, and a value. The tag can be of 3 types —
vari abl e, par anet er, and nodel .

Value Returned

t Returns t if the corner is defined.
ni l Returns ni | otherwise.
Example

ocnxl Corner ("C0" ' ( ("variable" "CAP" "2p") ("variable" "T" "78"))) =>t
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ocnxl|DisableTest

ocnxl Di sabl eTest (t _t est Nane)
=1t / nil

Description

Lets you disable a test. A disabled test will not be run when ocnx| Run() command is fired.
See help on ocnxl Run() . This command works only in XL mode. See help on
ocnSet XLMode() .

Arguments

t _test Name Name of the test.

Value Returned

t Returns t if the test is disabled.
ni | Returns ni | otherwise.
Example

ocnxl Di sabl eTest ("test _two") =>t
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ocnxIDisableSweepVar

ocnx| Di sabl eSweepVar (t _var Nane)
=1t / nil

Description

Lets you disable a sweep variable. A disabled sweep is not run when ocnxl Run() command
is fired. See help on ocnxl Run() . This command works only in XL mode. See help on
ocnSet XLMode() .

Arguments

t _var Name Name of the variable.

Value Returned

t Returns t if the sweep variable is disabled.
ni | Returns ni | otherwise.
Example

ocnxl| Di sabl eSweepVar (" CAP") =>t
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ocnxlDisableSweepParam

ocnxl| Di sabl eSweepPar an(t _par amNane)
=1t / nil

Description

Lets you disable a sweep parameter. A disabled parameter is not run when ocnxl Run()
command is fired. See help on ocnx| Run() . This command works only in XL mode. See
help on ocnSet XLMode() .

Arguments

t _paramName Name of the parameter.

Value Returned

t Returns t if the sweep parameter is disabled.
ni Returns ni | otherwise.
Example

ocnx| Di sabl eSweepPar an( " sol uti ons/ anpTest/schematic/RL/r") =>t
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ocnxlIDisableCornerForTest

ocnxl Di sabl eCor ner For Test (t _cor ner Narme t _t est Nane)
=1t / nil
Description

Lets you disable a corner for a test. This command works only in XL mode. See help on
ocnSet XLMbde() .

Arguments
t _corner Nane Name of the corner.
t _test Name Name of the test.

Value Returned

t Returns t if the corner of the test is disabled.
nil Returns ni | otherwise.
Example

ocnxl Di sabl eCor ner For Test (" C0" "test_one")
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ocnxlGlobalOptimizationOptions

ocnxl G obal Optim zati onQptions( [ ?effort t_effort |
[ ?runFul | Eval uation t_runFul |l Evaluation | [ ?refPoint t_refPoint ]
[ ?meetAll Goals t_nmeetAll Goals] [ ?timeLimt t_tineLimt ]
[ ?nunPoints t_nunPoints ] [ ?nol nprvPoints t_nol nprvPoints |
[ ?pointsAfterAll SpecsSatisfied t_pointsAfterAl |l SpecsSati sfied]

)

=1t/ nil

Description

Lets you specify options for global optimization run. See help on ocnxIRun() for run modes.
This command works only in XL mode. See help on ocnSet XLMode()

Arguments

t _effort

The value for effort. Default for ef f ort is coar se. Possible
values are fi ne and coar se.

t _runFul | Eval uat i onSets the program to run full optimization. Default for

t _refPoint

t _meet Al |l Goal s

t_timelimt

t _nunmPoi nts

t _nol nprvPoi nts

runFul | Eval uati on is 0. Possible values are 0 and 1.

Sets the current point as a starting place for sizing. Default for
r ef Poi nt is 0. Possible values are 0 and 1.

Sets the program to run optimization only until all specifications
are met. Default for reet Al | A oal s is 0. Possible values are 0
and 1.

Sets the time limit (in minutes) for the optimization run. Default
fortimeLimt is™.

Sets the maximum number of points for the optimization run.
Default for nunPoi nt s is ™.

Default for nol npr vPoi nts is ™.

t _pointsAfterAll SpecsSati sfi edSets the number of points to be run after all

August 2009

specifications are satisfied. Default for
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Value Returned

t Returns t if options are specified for global optimization run.
ni | Returns ni | otherwise.
Example

ocnxl G obal Opti m zati onOpti ons(?runFul | Eval uation "1" )
# Sets global optimzation to be run only until all specifications are net.
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ocnxlJobSetup

ocnxl JobSetup (I _setupOpti ons)
=t / ni

Description

Specifies job setup information. This information guides how ocean x| distributed jobs. This
command works only in XL mode. See help on ocnSet XLMode() .

Arguments

| _setupOptions The list of setup options. This depends on the underlying
distribution method used.

Value Returned

t Returns t if the job setup information is specified.
ni Returns ni | otherwise.
Example

ocnxl JobSetup ( ' ( "configuretinmeout" "300"
"distributionmethod" "Local"
"l'ingertineout" "300" "nmaxjobs" "1"
“runtinmeout" "-1"

"starttinmeout" "300") )
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ocnxlLocalOptimizationOptions

ocnxl Local Optim zationOptions( [ ?effort t_effort ]
[ ?runFul | Eval uation t_runFull Evaluation | [ ?neetAll GCoals t_neetAll Goal s ]
[ ?timeLimt t_tineLimt ] [ ?nunPoints t_nunPoints ] )
=t / nil

Description

Lets you specify options for local optimization run. See help on ocnx|l Run() for run modes.

Arguments

t_effort Value for effort. Default for effort is coar se. Possible values are
fi ne and coar se.

t _runFul | Eval uat i onSets the program to run full optimization. Default for
runFul | Eval uati on is 0. Possible values are 0 and 1.

t _nmeet Al | Goal s Sets the program to run optimization only until all specifications
are met. Default for reet Al | G oal s is 0. Possible values are 0
and 1.

t_timeLimt Sets the time limit (in minutes) for the optimization run. Default

fortinmeLimt is™.

t _numPoints Sets the maximum number of points for the optimization run.

Default for nunPoi nt s is "".

Value Returned

t Returns t if options are specified for local optimization run.
ni | Returns ni | otherwise.
Example

ocnxl Local Optim zati onOptions(?effort "coarse" )
# Sets coarse as the effort for |local optimnzation run.
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ocnxlModelGroup

ocnx| Model Group( t_nodel G oupName | _nodel Fi | eSet up)
=> t/nil

Description

Lets you add and define a new model group. This command works only in XL mode. See help
on ocnSet XLMode() .

Arguments
t _model GroupNanme Name of the new model group.

| _model Fi |l eSet up List of model file spec.
Model file spec:
( t_model Fil ePath
[ ?section t_section]
[ ?enabl ed g_enabl ed]
[?test t _test]
[ ?bl ock t_bl ock]

)
Value Returned
t Returns t if a new model is defined.
ni | Returns ni | otherwise.
Example
ocnx| Model G oup( " F2"
"(
( "/ nyModel s/ Model s/ nodel 1. scs" ?enabled nil ?section "")

( "/ nyModel s/ Model s/ nodel 2. scs" ?section "")

( "/ nyModel s/ Model s/ nodel 3. scs" ?enabled nil ?section "")

))

August 2009 520 Product Version 6.1.3



OCEAN Reference
OCEAN Commands in XL Mode

ocnxlOutputOceanScript

ocnxl Qut put CceanScript( t_script [ ?name t_outputName ] [ ?plot plot ] [ ?save save

1)

=> t/nil

Description

Adds an OCEAN script based output in the current test being specified. A test’s specification
begins with ocnx| Begi nTest () . See help on ocnxl| Begi nTest ().

This command works only in XL mode. See help on ocnSet XLMode() .

Arguments

t_script Name and location of the script file.

t _out put Name Name of the output file.

pl ot Specifies if the values are to be plotted.
save Specifies if the output are to be saved.

Value Returned

t Returns t if the output is generated.
ni Returns ni | otherwise.
Example

ocnxl| Qut put CceanScri pt( "/tnp/ ny_neasure.ocn” ?nane "MAX' ?plot t ?save t ) =>t
Adds "MAX" in the outputs.
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ocnxlOutputMatlabScript

ocnxl| Qut put Mat | abScript( t_script [ ?name t_outputName ] [ ?plot plot ] [ ?save
save | )
=> t/nil

Description

Adds a MATLAB script based output in the current test being specified. A test’s specification
begins with ocnx| Begi nTest () . See help on ocnxl| Begi nTest ().

This command works only in XL mode. See help on ocnSet XLMode() .

Arguments

t_script Name and location of the script file.

t _out put Name Name of the output file.

pl ot Specifies if the values are to be plotted.
save Specifies if the output are to be saved.

Value Returned

t Returns t if the output is generated.
ni Returns ni | otherwise.
Example

ocnxl| Qut put Mat | abScri pt ( "/tnp/ my_neasure.m’ ?nane "MAX' ?plot t ?save t ) =>t
Adds "MAX" in the outputs.
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ocnxlMonteCarloOptions

ocnxl MonteCarl oOptions( [ ?ncnethod t_ntnethod ] [ ?ncNunPoints t_ntNumPoints |

———————

)

=t / nil

Description

?sanpl i ngvbde t_sanplinghMde ] [ ?saveAll Plots t_saveAllPlots ]
?saveProcess t_saveProcess ] [?saveM smatch t_saveM smatch ]

?dut Sunmary t_dut Summary |

?useRef erence t_useReference ] [ ?dononi nal t_donom nal ]

?nont eCar | oSeed t_nont eCar | 0Seed |

?ncStarti ngRunNuber t_ntStarti ngRunNunber |

?desi gnUnder Test t _desi gnUnder Test ] [ ?dutlnstances t_dutlnstances ]

Lets you specify options for Monte Carlo runs. See help on ocnxl Run() for run modes.

Arguments

t _ncmet hod

t _nmcNunmPoi nt s

t _sanplingModde

t saveAll Plots

t _saveProcess

t saveM smatch

t _dut Summary

August 2009

Sets the statistical variation method for Monte Carlo runs.
Default for nrcet hod is al | . Possible values are gl obal
m smatch and al | .

Sets the number of points you want to simulate for Monte Carlo
runs. Default for ncNunPoi nt s is 100.

Sets the default statistical sampling method for Monte Carlo
runs. Default for sanpl i ngMbde is r andom Possible values
are randomand | hs.

Saves raw data (psf files) for every Monte Carlo iteration so
that you can plot a family of curves. Default for saveAl | Pl ot s
is 0. Possible values are 0 and 1.

Controls whether ‘process’ parameters need to be saved to the
results database. Default value is “ 1” . Possible values are “ 0”
and“1”.

Controls whether ‘mismatch’ parameters need to be saved to
the results database. Default value is “ 0” . Possible values are
[13 O” and [1] 1" .

Optional argument for a user to specify DUT instances in a
Monte Carlo run.
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t _useReference Specifies whether to use a schematic point or a reference point
that you have created as a starting place for sizing.

Possible values are “0” and “ 1”. The default value is “0” .

t _donom nal Specifies whether to run a simulation at the reference point
prior to beginning the Monte Carlo process. Possible values are
“0”and “ 1", If set to “1”, Spectre will run a simulation at the
reference point, and, if this fails, then the sampling process is
not initiated and the simulation stops.

The default value is "1".

t _nmonteCarl oSeed  Specifies a different seed for Monte Carlo runs. Default for
nont eCar | oSeed is “ 12345" .

t _ncStarti ngRunNu Specifies a starting run number for Monte Carlo runs. Default
nmber for ncSt arti ngRunNunber is "1".

t _designUnder Test Specifies the design under test (DUT) for Monte Carlo runs.
Default for desi gnUnder Test is . Specify the DUT using the
format:

“li bname:cel | name:vi ewnane”

t _dutl nstances Specifies the the DUT instances for Monte Carlo runs. Default
for dut | nst ances is "". Specify the DUT instances using the
characters % to separate two DUT instances. For example,
specify:

“l'i bname:cel | name:i nst nanel1l%
i bname:cel | nanme:i nst name2”

Value Returned

t Returns t if options for montecarlo run are specified.

ni | Returns ni | otherwise.

Example

ocnxl Mont eCar | oOpti ons(?ncret hod "al 1" ?ncNunmPoi nts “100” ?sanpl i nghvbde “1 hs”
?saveAl I Pilots “0” ?nonteCarl oSeed "" ?ntStartingRunNunber "" dut Sunmary ""

?saveProcess “1" 7?saveM smatch “0” ?useReference “0” ?doNom nal “1")
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ocnxlPutToleranceSpec
ocnxl Put Tol eranceSpec(t _testName t_resul t Name t_val ue

s_type t_tolerance g_weight)
=1t / ni

Description

Lets you specify a tolerance spec for a result. This command works only in XL mode. See

help on ocnSet XLMode() .

Arguments

t _testName The name of the test.
t_resultName The name of the result.

t _val ue The target value.

s_type The type of tolerance.

t _val ue The tolerance value.

g_wei ght The weighting factor for the spec.

Value Returned

t Returns t if the specifications are specified.
ni Returns ni | otherwise.
Example

ocnxl Put Tol eranceSpec("test _one" "VT('/out')" "5.0" ’'percent "10"

4) =>t

# Spec is defined that transient voltage for /out signal nust be 5.0 volts with

tol erance 10% The wei ghting factor for the spec is 4.
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ocnxlPutMinSpec

ocnxl Put M nSpec(t_testNane t_resul t Name t_mi nVal ue g_wei ght)
=1t / ni
Description

Lets you specify a minimum spec for a result. This command works only in XL mode. See
help on ocnSet XLMode() .

Arguments

t _testName Name of the test.

t _result Nane Name of the result on which you specify the test.
t _m nVal ue The minimum value.

g_wei ght The weighting factor for the spec.

Value Returned

t Returns t if the specification is set.
ni Returns ni | otherwise.
Example

ocnxl Put M nSpec("test_one" "VT('/out')" "3.5" 4) =>t
Spec is defined that mnimumtransient voltage for /out signa
must be 3.5 volts. The weighting factor for the spec is 4.
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ocnxlPutMaxSpec

ocnxl| Put MaxSpec(t_testNanme t_resul t Nane t_rmaxVal ue g_wei ght)
=1t / ni
Description

Lets you specify a maximum spec for a result. This command works only in XL mode. See
help on ocnSet XLMode() .

Arguments

t _testName Name of the test.

t _result Nane Name of the result on which you specify the test.
t _maxVal ue The maximum value.

g_wei ght The weighting factor for the spec.

Value Returned

t Returns t if the specification is set.
ni Returns ni | otherwise.
Example

ocnxl Put MaxSpec("test_one" "VT('/out')" "6.5" 4) =>t
Spec is defined that maxi numtransient voltage for /out signa
must be 6.5 volts. The weighting factor for the spec is 4.
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ocnxlPutGreaterthanSpec

ocnxl Put Great ert hanSpec(t _testNane t_resul t Nane t_Val ue g_wei ght)
=1t / ni
Description

Lets you specify that value for a result must be greater than a threshold value. This command
works only in XL mode. See help on ocnSet XLMbde() .

Arguments

t _testName Name of the test.

t _result Nane Name of the result on which you specify the test.
t _Val ue The threshold value.

g_wei ght The weighting factor for the spec.

Value Returned

t Returns t if the specification is set.
ni Returns ni | otherwise.
Example

ocnxl Put Great ert hanSpec("test_one" "VT('/out')" "3.5" 4) =>t
Spec is defined that transient voltage for /out signa
must al ways be greater than 3.5 volts. The weighting factor for the spec is 4.
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ocnxlPutLessthanSpec

ocnxl Put Lesst hanSpec(t_testNanme t_resultNanme t_Val ue g_wei ght)
=1t / ni
Description

Lets you specify that value for a result must be less than a threshold value. This command
works only in XL mode. See help on ocnSet XLMbde() .

Arguments

t _testName Name of the test.

t _result Nane Name of the result on which you specify the test.
t _Val ue The threshold value.

g_wei ght The weighting factor for the spec.

Value Returned

t Returns t if the specification is set.
ni Returns ni | otherwise.
Example

ocnxl Put Lesst hanSpec("test _one" "VT('/out')" "6.5" 4) =>1t
Spec is defined that the transient voltage for /out signa
nmust al ways be less than 6.5 volts. The weighting factor for the spec is 4.
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ocnxlPutRangeSpec

ocnxl| Put RangeSpec(t_testNanme t_resul t Nanme t_maxVal ue t_m nVal ue g_wei ght)
=1t / ni
Description

Lets you specify a range spec for a result. This command works only in XL mode. See help
on ocnSet XLMode() .

Arguments

t _testName Name of the test.

t _result Nane Name of the result on which you specify the test.
t _maxVal ue The maximum value.

t _m nVal ue The minimum value.

g_wei ght The weighting factor for the spec.

Value Returned

t Returns t if the specification is set.
ni | Returns ni | otherwise.
Example

ocnxl Put RangeSpec("test _one" "VT('/out')" "6.5" "3.5" 4) =>t

Spec is defined that maxi numtransient voltage for /out signa

must be 6.5 volts and m ni mumnust be 3.5 volts. The weighting factor for the spec
is 4.
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ocnxlPutTargetSpec

ocnxl Put Tar get Spec(t _testNane t_resul t Nane t_val ue)
=1t / ni
Description

Lets you specify a target spec for a result. This command works only in XL mode. See help
on ocnSet XLMode() .

Arguments

t _testName Name of the test.

t _result Nane Name of the result on which you specify the test.
t _val ue The target value.

Value Returned

t Returns t if the specification is set.
ni Returns ni | otherwise.
Example

ocnxl Put Tar get Spec("test_one" "VT('/out')" "5.0") =>1t
Spec is defined that transient voltage for /out signa
must be 5.0 volts.
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ocnxlResultsLocation

ocnxl Resul t sLocation(t_resultsDir)
=1t / ni

Description

Sets the results directory to the specified location. All results data goes into this location. By
default data goes into the target cell view. See help on ocnx| Tar get Cel | Vi ew() . This
command works only in XL mode. See help on ocnSet XLMode() .

Arguments

t resultsDir Location of the results directory.

Value Returned

t Returns t if the results location is set.
ni | Returns ni | otherwise.
Example

ocnxl Resul t sLocati on("/hone/ ocnuser™)
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ocnxIRun

ocnxl Run( [ ?nom nal Cor ner Enabl ed b_noni nal Cor ner Enabl ed |
[ ?al |l CornersEnabl ed b_al | Corner sEnabl ed ]
[ ?al | SweepsEnabl ed b_al | SweepsEnabl ed ]
=t / nil

Description

Lets you run the setup. It also lets you control what you want to run. Even if you have added
many sweeps and corners, in this command, you can control whether to run the nominal
corner, all corners and all sweeps.

By default, the entire setup runs, that is, all corners, all sweeps and nominal corner run. This
command works only in XL mode. See help on ocnSetXLMode().

Arguments

b_nom nal Cor ner Enabl ed Specifies if the nominal corner is enabled for run. This is
an optional argument.

b_al | Corner senabl ed Specifies if all corners are enabled for run. This is an
optional argument.

b_al | SweepsEnabl ed Specifies if all sweeps are enabled for run. This is an
optional argument.

Value Returned

t Returns t if the run is scheduled.
ni | Returns ni | otherwise.
Example

ocnxl Run(?al | Cor ner sEnabl ed nil)
No corner will be run but rest of the setup will be run.
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ocnxlRunSetupSummary

ocnxl RunSet upSunmar y()
=1t / nil

Description

Generates the run setup summary. It shows how many tests, sweeps and corners are there
and whether they are enabled. This command works only in XL mode. See help on

ocnSet XLMode() .

Arguments

None.

Value Returned
t

ni l

Example

ocnxl RunSet upSunmar y()
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Returns t if the summary is generated.

Returns ni | otherwise.
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ocnxlSamplingOptions

ocnxl Sanpl i ngOptions ( [ ?points t_nunmberOf Points ])
=t / nil

Description

Lets you specify options for sampling run. See help on ocnxIRun () for run modes. This
command works only in XL mode. See help on ocnSet XLMode() .

Arguments

t _nunber Of Poi nt's Specifies the number of points. The default value for points is

200.
Value Returned
t Returns t if the options for the run are specified.
ni Returns ni | otherwise.

Example

ocnx| Sanpl i ngOpti ons(?poi nts "500")
# Sets 500 as the nunber of points for sanpling run.
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ocnxlSetupLocation

ocnxl| Set upLocati on(t_setupDir)
=1t / ni

Description

Sets the setup directory to the specified location. All setup data goes into this location. By
default data goes into the target cell view. See help on ocnx| Tar get Cel | Vi ew() . This
command works only in XL mode. See help on ocnSet XLMode() .

Arguments

t _setupDir Location of the setup directory.

Value Returned

t Returns t if the location of the setup directory is set.
ni | Returns ni | otherwise.
Example

ocnxl| Set upLocati on("/ hone/ ocnuser™)
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ocnxlOutputExpr

ocnx| Qut put Expr
( t_expr

[ ?name t_out put Name ]
[ ?plot plot ]
[ ?save save ]

)

=t / nil

Description

This command adds an output expression in the current test being specified. A test’s
specification begins with ocnx| Begi nTest () . See help on ocnx| Begi nTest (). This
command works only in XL mode. See help on ocnSet XLMode() .

Arguments
t_expr

t _out put Name
pl ot

save

Value Returned
t
ni |

Example
ocnx| Qut put Expr (

The expression that you want to add.
The name of the expression. This is an optional argument.
Whether to plot or not. This is an optional argument.

Whether to save or not. This is an optional argument.

Returns t if the output expression is set.

Returns ni | otherwise.

"ymax(VT("/out"))" ?nane "MAX' ?plot t ?save t )

# Adds "/out" in the outputs.
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ocnxlOutputSignal

ocnxl Qut put Signal ( t_signal [ ?plot plot ] [ 7?save save ] )
=t / ni

Description

This command adds an output signal in the current test being specified. A test’s specification
begins with ocnx| Begi nTest () . See help on ocnx| Begi nTest () . This command works
only in XL mode. See help on ocnSet XLMode() .

Arguments

t _signal The name of the signal.

pl ot Whether to plot or not. This is an optional argument.
save Whether to save or not. This is an optional argument.

Value Returned

t Returns t if the output signal is set.
ni | Returns ni | otherwise.
Example

ocnxl Qut put Signal ( "/out” ?plot t ?save t )
# Adds "/out" in the outputs.
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ocnxlOutputTerminal

ocnxl Qutput Termnal ( t_term[ ?plot plot | [ ?save save ] )
=t / ni

Description

This command adds an output terminal in the current test being specified. A test’s
specification begins with ocnx| Begi nTest () . See help on ocnx| Begi nTest (). This
command works only in XL mode. See help on ocnSet XLMode() .

Arguments

t _term The name of the terminal.

pl ot Whether to plot or not. This is an optional argument.
save Whether to save or not. This is an optional argument.

Value Returned

t Returns t if the output terminal is set.
ni | Returns ni | otherwise.
Example

ocnxl Qutput Terminal ( "/18/inp" ?plot t ?save t )
# Adds "/18/inp" in the outputs.
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ocnxlOutputSummary

ocnxl Qut put Sunmar y( ?expr Sunmary b_expr Summary ?specSummary b_specSummary ?det ai | ed
b _detail ed ?wave b_wave)
=> t/nil

Description

Generates output summary. This command works only in XL mode. See help on
ocnSet XLMbde() .

Arguments

b_expr Summary Default value for expr Summar y ist . When expr Sunmar y is
t , then expressions summary is printed. If det ai | ed is also set
tot, then detailed expression summary is also printed. If you do
not want to see the expressions summary, give ni | for
expr sunmary.

b_specSummary Default value forspecSummar y ist . WhenspecSumary ist,
then spec summary is printed. If det ai | ed is also settot , then
detailed spec summary is also printed. If you do not want to see
the spec summary, give ni | for specSunmmary.

b detailed Default value for det ai |l edist. When det ai | ed ist, then
details of expr/spec are printed. Otherwise only summary is
printed.

b_wave Default value of wave ist . When wave is t , then the value of
expressions evaluating to a waveform is printed as "wave". If you
do not want to see the expressions that are evaluated to
waveforms in the output, set wave to ni | .

Value Returned

t Returns t if the summary is generated.
ni Returns ni | otherwise.
Example

ocnx| Qut put Summar y()
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# This will print the details of expressions and specs for each sweep point and
each corners. It will also print the summary of expressions (m ni mum and nmaxi mum
val ues) and for specs (pass/fail, mninmmand maxi numval ues) for each sweep point
across all corners.

ocnx| Qut put Summar y( ?expr Sunmary nil)

# This will print the details of specs for each sweep point and each corners. |t
will also print the summary of specs (pass/fail, mninmmand maxi mum val ues) for
each sweep point across all corners. This will not print any expression details/
sunmmary.

ocnx| Qut put Summar y( ?specSummary nil ?detailed nil)

# This will print only the summary of expressions (nini mrumand maxi nrumval ues) for
each sweep point across all corners. This will not print any details for
expressions. This will also not print any spec details/sumary.

ocnx| Qut put Summar y( ?wave nil)

# This will print the details of expressions and specs for each sweep point and

each corners. It will also print the sunmary of expressions (mnimum and maxi mum
val ues) and for specs (pass/fail, mnimmand maxi numval ues) for each sweep point
across all corners. This will skip printing the outputs that eval uate to wavef or ns.
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ocnxlTargetCellView

ocnxl TargetCel | View(t |ib t_cell t_view
=1t / nil
Description

Specifies target cellview where ADE XL data will be created. This command works only in XL
mode. See help on ocnSet XLMbde() .

Arguments

t_lib Name of the library.
t _cell Name of the cell.
t_view Name of the view.

Value Returned

t Returns t if its able to use the lib:cell:view as the target.
ni | Returns ni | otherwise.
Example

ocnxl| Target Cel | Vi ew "opanpl i b" "anpTest" "schematic")
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ocnxlYieldimprovementOptions

ocnxl Yi el dl nprovenent Options( [ ?iynethod t_iynethod ]

—— — — — — — ————

)

?refPoint t_refPoint | [ 2algorithmt_algorithm] [ 2tinmeLimt t_timeLimt ]
iterations t_iterations | [ ?nunPoints t_numPoints |

?si gmaTarget t_sigmaTarget ] [?stoplfNol nprovenent t_stoplfNol nprovenent]
?runFul | Eval uati on t_runFul | Eval uati on ]

?optim zati onMethod t_optim zationMethod | [ ?effort t_effort |

?i ysanpl i ngnet hod t _i ysanpl i ngnet hod ]

?i ynmont ecar | odonomi nal t_iynontecar| odononi nal ]

?i ynont ecar| oseed t_iynontecarloseed | [ ?iyncnunpoints t_iyncnunpoints |
?i ymontecarl ostartingrun t_iynontecarlostartingrun ]

?WCnet hod t _WyCnet hod | [ ?desi gnUnder Test t_desi gnUnder Test |
?dut | nstances t_dutlnstances ]

=t / nil

Description

Lets you specify options for improve yield runs. See help on ocnxl Run() for run modes. This
command works only in XL mode. See help on ocnSet XLMode() .

Arguments

t _iynmethod The yield improvement method to be used. The default value is
“al | ”. The possible values are "gl obal ", "'m smat ch" and
llal I II.

t _refPoint Specifies whether to use a schematic point or a reference point
that you have created as a starting place for sizing.
Possible values are “ 0” and “ 1”. The default value is “0” .

t _algorithm The default value is “0”. The possible values are “0” and “ 1”.

t timeLimt Sets a time limit for the improve yield run.
The default value is ™. The ti meLi m t is in minutes.

t iterations Specifies the number of sizing/Monte Carlo iterations,

The default value is "3".
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t _nunmPoi nts

t _sigmaTar get

t _stoplfNol nprove
ment

t _runFul | Eval uati
on

t_optim zati onMet
hod

t _effort

t _iysanplingmetho
d

t _iymontecarl odon
om nal

t _iynontecarl osee
d

t _iyncnunpoints
t _iymontecarl osta

rtingrun
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Specifies the maximum number of points processed per
iteration.

The default value is "3000".

Allows you to increase the mean of the goal distribution to
target (of goal) value even after achieving 100% yield. ADE
GXL allows you to achieve 4, 5, or even 6 sigma designs.

The default value is “6” . The possible values are “4” , “5” , and
“6”.
Specifies if the yield improvement run must be stopped if there

is no yield improvement. The default value is “ 0” . The possible
values are “0” and “1”.

Sets the program to run full optimization. Default for

runFul | Eval uati on is “0” . Possible values are “ 0” and
13 1” .

Sets the optimization method. Default for

optim zati onMet hod is “gl obal . Possible values are
“global” and*“l ocal ”.

Specifies the effort level if you are using local optimization.
Default for effort is “f i ne” . Possible values are “f i ne” and
“coarse”.

Sets the default statistical sampling method for improve yield
runs. The default value is "r andoni'. Possible values are
“randoni and “l hs”.

Specifies whether to run a simulation at the reference point
prior to beginning the improve yield process. Possible values
are “0”and“ 1”. If set to “1”, Spectre will run a simulation at the
reference point, and, if this fails, then the sampling process is
not initiated and the simulation stops.

The default value is "1".

Specifies a different seed for Monte Carlo runs. Default for
nont eCar | oSeed is “ 12345” .

Sets the number of Monte Carlo points you want to simulate.
The default value is ni | .

Specifies the run that Monte Carlo begins with. The default
value is "1".
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t _desi gnUnder Test

t _dutlnstances

Value Returned
t

nil

Example

Specifies the design under test (DUT) for improve yield runs.
Default for desi gnUnder Test is"". Specify the DUT using the
format:

“li bname:cel | name:vi ewnane”

Specifies the DUT instances for improve yield runs. Default for
dut | nst ances is . Specify the DUT instances using the
characters % to separate two DUT instances. For example,
specify:

“l'i bname:cel | name:i nst nanel%

I i bname:cel | nanme:i nst name2”

Returns t if the options are specified.

Returns ni | otherwise.

ocnxl Yi el dl nprovenent Opti ons(?i ymet hod "m smatch” )
# Sets mismatch as the nmethod for yield inprovenent run.
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ocnx|lEnableCornerForTest

ocnx| Enabl eCor ner For Test (t _corner Nane t_t est Nane)
=1t / ni
Description

Enables a corner for a test. This command works only in XL mode. See help on
ocnSet XLMbde() .

Arguments
t _cor ner Nane Name of the corner.
t _testNane Name of the test.

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnxl Enabl eCor ner For Test (" CO" "test_one") =>t
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ocnxlEnableSweepParam

ocnxl| Enabl eSweepPar am(t _par anPat h)
=1t / ni

Description

Enables a sweep parameter. A disabled sweep parameter is not run when the ocnx| Run()
command is run. This command works only in XL mode. See help on ocnSet XLMbde() .

Arguments

t paranPat h Name of the sweep parameter.

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnx| Enabl eSweepPar an( " sol uti ons/ anpTest/schematic/Rl/r") =>t
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ocnxlEnableSweepVar

ocnxl| Enabl eSweepVar (t _var Nane)
=1t / nil

Description

Enables a sweep variable. A disabled sweep variable is not run when the ocnxl Run()
command is run. This command works only in XL mode. See help on ocnSet XLMbde() .

Arguments

t _var Name Name of the sweep variable.

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnx| Enabl eSweepVar (" CAP") => t
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ocnxlEnableTest

ocnxl Enabl eTest (t _t est Nane)
=1t / ni

Description

Enables a test. A disabled test will not be run when the ocnxl Run() command is run. This
command works only in XL mode. See help on ocnSet XLMode() .

Arguments

t _testNane Name of the test.

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnxl| Enabl eTest ("test _two") =>t
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ocnxlGetBestPointParams

ocnx| Get Best Poi nt Par ans()
=1t / ni

Description

Returns a list of best design points. This command works only in XL mode. See help on
ocnSet XLMbde() .

Arguments
None

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnx| Get Best Poi nt Par ans()
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ocnxlGetCorners

ocnxl Get Corners()
=1t / ni

Description

Returns a list of corners names. This command works only in XL mode. See help on
ocnSet XLMbde() .

Arguments
None

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnxl Get Cor ners()
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ocnxlGetCurrentHistory

ocnxl Get Current Hi story()
=1t / nil

Description

Returns the current history (checkpoint) name. This command works only in XL mode. See
help on ocnSet XLMode() .

Arguments
None

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnxl Get Current Hi story()
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ocnxlGetCurrentHistoryld

ocnxl Get Current Hi storyl d()
=1t / nil

Description

Returns the ID of the current history (checkpoint). This command works only in XL mode. See
help on ocnSet XLMode() .

Arguments
None

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnxl Get Current Hi storyl d()
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ocnxlGetSession

ocnxl| Get Sessi on()
=1t / ni

Description

Returns the session name. This command works only in XL mode. See help on
ocnSet XLMbde() .

Arguments
None

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnxl Get Sessi on()
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ocnxlGetSpecs

ocnxl Get Specs()
=1t / ni

Description

Returns a list of parameter specification names. This command works only in XL mode. See
help on ocnSet XLMode() .

Arguments
None

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnxl Get Specs()
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ocnxlGetTests

ocnxl Get Test s()
=1t / ni

Description

Returns a list of test names. This command works only in XL mode. See help on
ocnSet XLMbde() .

Arguments
None

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnxl Get Test s()
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ocnxlRemoveSpec

ocnxl RenmoveSpec(t _specNane)
=1t / nil

Description

Removes the specified parameter specification. This command works only in XL mode. See
help on ocnSet XLMode() .

Arguments

t _specNane Name of the spec.

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnxl RenoveSpec(" MAX")
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ocnxlRenameCurrentHistory

ocnxl RenanmeCurrent Hi story(t_newNaneFor Hi st ory)
=1t / nil

Description

Renames the current history (checkpoint). This command works only in XL mode. See help
on ocnSet XLMode() .

Arguments

t _newNanmeFor Hi st ory New name for the current history.

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnxl RenaneCurrent H story("nyHi story")
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ocnxIRun

ocnxl Run( [ ?node s_node ]

[ ?nom nal Cor ner Enabl ed b_noni nal Cor ner Enabl ed |
[ ?al |l CornersEnabl ed b_al | Corner sEnabl ed ]

[ ?al | SweepsEnabl ed b_al | SweepsEnabl ed ]

[ ?verboseMbde b_verboseMde |

)

=> t/nil

Description

Specifies the run mode for simulation and whether to run the nominal corner, corners and
sweeps during simulation. Also specifies whether to report completion of points during
simulation. This command works only in XL mode. See help on ocnSet XLMode() .

Arguments

s _node

b_nom nal Cor ner Enabl ed

b_al | Cor ner senabl ed

b_al | SweepsEnabl ed

August 2009

Lets you run simulations in one of following modes:
= ’'sweepsAndCorners

m  ’localOptimization

m  ’'globalOptimization

= 'monteCarlo

= ’yieldimprovement

= ’'sampling

= ’sensitivity

Accepts boolean valuest or ni | . The default value is't .
If setto ni | , ADE XL excludes nominal corners from the
simulation run.

Accepts boolean valuest or ni | . The default value is't .
If setto ni | , ADE XL excludes all corners from the
simulation run.

Accepts boolean valuest or ni | . The default value is't .
If set to ni | , ADE XL excludes all sweeps from the
simulation run.
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b_verboseMde Accepts boolean values t or ni | . The default value is t .
If setto ni | , ADE XL does not report the progress in the
simulation of points in the simulation run.

Note: Cadence recommends that you specify the value
ni | if you have setup a large number of points.

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnxl Run( ?al | Cor ner sEnabl ed nil)

No corner will be run but rest of the ADE XL setup will be run.ocnxIHistoryPrefix
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ocnxIHistoryPrefix

ocnxl Hi storyPrefix(t_prefixNane)
=1t / ni

Description

Sets the prefix used in the names of history items created by OCEAN XL runs. This command
works only in XL mode. See help on ocnSet XLMode() .

Arguments

t _prefixNane The prefix to be used in the names of history items.

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnx| Hi st oryPrefix("check")

Creates history items with names like check. 0, check. 1, and so on.
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ocnxlLoadSetupState

ocnxl LoadSet upSt ate(t _stateNane t_node [ ?tests t_tests ]

?vars t_vars | [ ?paraneters t_paraneters | [ ?currentMode t_current Mode ]
?al | SmeepsEnabl ed t_al | SweepsEnabl ed ]

?al | Corner senabl ed t _al | Cor ner sEnabl ed |

?def aul t Cor ner Enabl ed t _def aul t Cor ner Enabl ed ]

?2runOptions t_runOptions | [ 7?specs t_specs ] [?corners t_corners ]

?nodel G oups t_nodel G oups ] [?extensions t_extensions]

——————

)

=1t / nil
Description

Restores the settings in the specified setup state to the active setup. This command works
only in XL mode. See help on ocnSet XLMode() .

Arguments

t stateName The name of the setup state to be restored.

t _node Specifies the mode for restoring the settings in the setup
state to the active setup.
Valid values: * ret ai n,* nerge, ‘ overwite

t tests Specifies whether the tests in the setup state should be
restored to the active setup.
Valid values: t , ni |
Default Value: t

t _vars Specifies whether the global variables in the setup state
should be restored to the active setup.
Valid values: t , ni |
Default Value: t

t _paraneters Specifies whether the parameters in the setup state should

be restored to the active setup.
Valid values: t , ni |

Default Value: t
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t _current Mode

t _all SweepsEnabl ed

t _all CornersEnabl ed

t defaul t Corner Enabl

ed

t _runOptions

t _specs

t _corners
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Specifies whether the run mode in the setup state should be
restored to the active setup

Valid values: t , ni |
Default Value: t

Specifies whether the run mode settings in the setup state
should be restored to the active setup

Valid values: t , ni |
Default Value: t

Specifies whether the run mode settings in the setup state
should be restored to the active setup

Valid values: t , ni |
Default Value: t

Specifies whether the run mode settings in the setup state
should be restored to the active setup

Valid values: t , ni |
Default Value: t

Specifies whether the run options in the setup state should
be restored to the active setup

Valid values: t , ni |
Default Value: t

Specifies whether the parameter specifications in the setup
state should be restored to the active setup

Valid values: t , ni |
Default Value: t

Specifies whether the corners in the setup state should be
restored to the active setup

Valid values: t , ni |

Default Value: t
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t _nodel Groups Specifies whether the model groups in the setup state
should be restored to the active setup.

Valid values: t , ni |
Default Value: t

t _extensions Specifies whether the extensions in the setup state should
be restored to the active setup.

Valid values: t , ni |

Default Value: t

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnxl| LoadSet upSt at e("optini ze")

Loads the setup state named opti m ze.
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ocnxl|StartingPoint

ocnxl StartingPoint(l_startingPointDetails)
=1t / nil

Description

Lets you specify a reference point—a starting place for sizing—for Improve Yield, Global
Optimization or Monte Carlo runs. This command works only in XL mode. See help on
ocnSet XLMode() .

Arguments

| _startingPoi ntDe A listof elements where each element is:
tails
(t _type t_varNane t_val ue)

Where:
m t _typecanbeavariabl e orparaneter.
m t_var Nane is the name of the variable or parameter

m t_val ue is the value of the variable or parameter.

Value Returned

t Returns t if successful.
ni | Returns ni | otherwise.
Example

ocnxl StartingPoint(’ (("variable" "CAP" "2p")
(“paraneter” "ether_adcfl ash/adc_cascode_opanp/ schematic/ M2/ fw' "16.3u")))
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ocnxlOutputAreaGoal

ocnxl Qut put AreaGoal ( t_expr
[ ?name t_out put Name ]
[ ?plot plot ]
[ ?save save ]

)

=t / nil

Description

Adds an area goal output expression in the current test being specified. A test’s specification
begins with ocnx| Begi nTest () . See help on ocnx| Begi nTest () . This command works
only in XL mode. See help on ocnSet XLMode() .

Arguments

t _expr The expression that you want to add.

t _out put Nane The name of the expression. This is an optional argument.
pl ot Whether to plot or not. This is an optional argument.

save Whether to save or not. This is an optional argument.

Value Returned

t Returns t if the output expression is set.
nil Returns ni | otherwise.
Example

8/R4A" ('res' '"wl' 'default' 'enabled'))...)" ?name

ocnx| Cut put AreaGoal ( " (("I
) =t

"MAX" ?plot t ?save t

Adds an area goal output expression named MAX for the current test.
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ocnxlConjugateGradientOptions

ocnxl| Conj ugat eG adi ent Opti ons (
[ ?2runFul | Eval uation t_runFul | Eval uati on]
[ ?neet Al | Goal s t_neet Al | Goal s]
[?timeLimt t_tinmeLimt]
[ 2nunPoi nts t_numnPoi nt s]

)

=t | nil

Description

Sets options for conjugate gradient runs. This command works only in XL mode. See help on
ocnSet XLMbde() .

Arguments

t _runFul | Eval uati on Sets to run full evaluation.
Possible Values: “1” and “0".
Default Value: “1”
t _meet All Goal s Sets to run only until all goals are met.
Possible Values: “1” and “0".
Default Value: “1”
t_timeLimt Sets a time limit (in seconds) for the run.

t _nunPoi nts Sets the limit in the number of points to be run.

Value Returned

t Returns t if options are specified for conjugate gradient run.
nil Returns ni | otherwise.
Example

ocnxl| Conj ugat eG adi ent Opt i ons( ?nunPoi nts "3000")
Sets to run for 3000 points.
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ocnxIMTSEnable

ocnxl MITSEnabl e( b_enabl e)
=1t / nil
Description

Enables or disables multi-technology simulation (MTS) mode for the current test. The current
test’s specification begins with ocnx| Begi nTest () . See help on ocnxl| Begi nTest ().
This command works only in XL mode. See help on ocnSet XLMode() .

Arguments

b_enabl e Enables or disables MTS mode for the current test.
Valid values: t , ni |

Default Value: ni |

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnx| MTSEnabl e(t)

Enables MTS mode for the current test.

August 2009 568 Product Version 6.1.3



OCEAN Reference
OCEAN Commands in XL Mode

ocnxIMTSBIlock

ocnx| MI'SBI ock( s_bl ockNane
[?isMsBlock b_isM sBI ock]
[?includeFile | _includeFile]

[ ?nodel Fil es

)

=> t/nil

Description

I _nmodel Fil es]

Enables a block for multi-technology simulation (MTS) and specifies the include files and
model files associated with the block. This command works only in XL mode. See help on

ocnSet XLMode() .

Arguments

s bl ockName

b i sMsBI ock

| includeFile

| _model Fil es

Value Returned

nil

August 2009

Specifies the name of the block that needs to be enabled for
multi-technology simulation.

Valid values: a string

Specifies whether the block is enabled or disabled for multi-
technology simulation.

Valid values: t , ni |

Default Value: ni |

Specifies the include files associated with the block.
Valid values: a list of strings or ni |

Default value: ni |

Specifies the model files associated with the block.
Valid values: a list of strings or ni |

Default value: ni |

Returns t if successful.

Returns ni | otherwise.
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Example

ocnx| MI'SBIl ock(‘ di gLi b\ inv_usim

?i sMsBl ock t

?nodel Files ' (("Mdel s/ myMdel s. scs" "ss")
(" Model s/ spectre_cl 013l v. scs" "aa"))

Enables the i nv_usi mcell in the di gLi b library for multi-technology simulation and
specifies the model files (and the sections of the model files) associated with the block.
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ocnxlProjectDir

ocnxl ProjectDir(t_projectDir)
=1t / nil

Description

Sets the project directory to the specified location. All simulation data goes into this location
by default. This command works only in XL mode. See help on ocnSet XLMode() .

Arguments

t projectDir Sets the location of the project directory.

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnxl ProjectDir("/home/ ocnuser/sinul ation")
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ocnxlSimResultsLocation

ocnxl Si mMResul t sLocation(t_sinResultsDir)
=1t / nil

Description

Sets the simulation results directory to the specified location. All simulation data goes into this
location. This command works only in XL mode. See help on ocnSet XLMode() .

Arguments

t _sinResultsDir Sets the location of the simulation results directory.

Value Returned

t Returns t if successful.
nil Returns ni | otherwise.
Example

ocnxl Si mMResul t sLocati on("/ hone/ ocnuser™)

ocnxIDisableCorner

ocnx| Di sabl eCor ner (t _cor ner Nane)
=> t/nil

Description

Lets you disable a corner. A disabled corner will not be run when the ocnxlRun() command
is run. This command works only in XL mode. See help on ocnSet XLMode()

Arguments

t _corner Nane The name of the corner to be disabled.
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Value Returned

ni |

Example
ocnx| Di sabl eCor ner (" C0")
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Returns t if the corner is disabled.

Returns ni | otherwise.

=>t
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ocnxlEnableCorner

ocnx| Enabl eCor ner (t _cor ner Nane)
=> t/ni

Description

Lets you enable a corner. An enabled corner will be run when ocnxIRun() command is run.
This command works only in XL mode. See help on ocnSet XLMode() .

Arguments

t _corner Nane The name of the corner to be enabled.

Value Returned

t Returns t if the corner is disabled.
nil Returns ni | otherwise.
Example

ocnxl Enabl eCorner ("Q0") =>t
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ocnxlSaveSetupAs

ocnxl SaveSet upAs(t _lib t_cell t_view
=> t/nil

Description

Saves the current setup to a different adexl view. This command works only in XL mode. See
help on ocnSet XLMode() .

Arguments

t lib The name of the library in which the new adexl view is to be
saved.

t _cell The name of the cell in which the new adexI view is to be saved.

t_view The name of the the new adexI view.

Value Returned

t Returns t if the save is successful.

ni | Returns ni | otherwise.

Example
ocnxl| SaveSet upAs("sol uti on" "anpTest"” "newiew')
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ocnxlSetAllParametersDisabled

ocnxl Set Al | Par arret er sDi sabl ed( g_di sabl ed)
=> t/nil
Description

Lets you enable or disable all parameters. This command works only in XL mode. See help
on ocnSet XLMode() .

Arguments

g_di sabl ed Specify t to disable all parameters, and ni | to enable all
parameters.

Value Returned

t Returns t if all parameters are enabled or disabled.

ni | Returns ni | otherwise.

Example

ocnxl Set Al | Par anet er sDi sabl ed(t) =>t
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ocnxl|SetAllVarsDisabled

ocnxl Set Al | Var sDi sabl ed(g_di sabl ed)
=> t/nil
Description

Lets you enable or disable all global variables. This command works only in XL mode. See
help on ocnSet XLMode() .

Arguments

g_di sabl ed Specify t to disable all variables, and ni | to enable all
variables.

Value Returned

t Returns t if all variables are enabled or disabled.

ni | Returns ni | otherwise.

Example

ocnxl Set Al | VarsDi sabl ed(t) =>t
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OCEAN 4.4.6 Issues

For the 4.4.6 release of OCEAN, there are some restrictions and requirements.

The netlist file that you specify for the Spectre® circuit simulator interface with the design
command must be net | i st. The full path can be specified. For example, /usr/netli st
is acceptable. The net | i st Header and net | i st Foot er files are searched in the same
directory where the netlist is located. Cadence recommends that you use the netlist
generated from the Virtuoso® Analog Design Environment. Netlists from other sources can
also be used, as long as they contain only connectivity. You might be required to make slight
modifications.

m  Cadence recommends full paths for the Spectre simulator model files, definition files,
and stimulus files.

m  The Cadence SPICE circuit simulator is still used to parse netlists for socket interfaces
(spectreS and cdsSpice, for example). Therefore, the netlist that you specify with the
design command must be in Cadence SPICE syntax. Cadence recommends that you
use the raw netlist generated from the Virtuoso® Analog Design Environment. Netlists
from other sources can also be used, as long as they can pass through Cadence SPICE.
You might be required to make slight modifications.

= Any presimulation commands that you specify are appended to the final netlist (as is
currently the case in the design environment). Therefore, if you have control cards
already in your netlist, and specify simulation setup commands, you might duplicate
control cards, which causes a warning or an error from the simulator. You might want to
remove control cards from your netlist file to avoid the warnings.

m  Models, include files, stimulus files, and PWLF files must be found according to the path
specified with the path command.

Mixed-Signal in OCEAN 4.4.6

All of the analog OCEAN features are available in mixed-signal. This means you can set up
analyses, change options, change the path, and so forth.

There are limitations in the area of mixed-signal simulation.
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m If mixed-signal simulation is run using a standalone OCEAN tool, then the complete
netlist must be created before running the simulation. The netlist can be created using
Affirma Analog Design Environment or by specifying the design as lib-cell-view using the
ocean command desi gn in CIW of the workbench followed by the OCEAN commands
createNetlist andrun.

For example:
design("nylib" "anpTest" "schematic")

; design using lib-cell-view can only be specified in ClWof
wor kbench

createNet!list()
run()

m If mixed-signal simulation is run using OCEAN commands in the CIW of the workbench,
then the design should be specified as lib-cell-view.

Otherwise, if the design is specified as the path to the netlist, for example as desi gn(
"./sinmul ation/ anpTest/ specter/ netlist",thenthe complete netlist should be
created before running the simulation using the procedure specified above.

In the 4.4.6 release, there are no commands that operate on Verilog-XL final netlists. If you
need to change anything in the final netlist, you must make those changes by hand.

However, you can change any of the command line arguments that are sent to the Verilog-XL
simulator. This means you can change any of the digital options or any of the mixed-signal
options. To see what these options are, choose Simulation — Options — Digital in the
Virtuoso® Analog Design Environment window.

For example, you can change acceleration, keep nodes, and library files.

For detailed information, please refer to the Virtuoso Mixed-Signal Circuit Design
Environment User Guide.
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Index

declaring 66
Symbols _definition 66
&& (and) operator 55 asin 259
... insyntax 20 atan 260
...insyntax 20 Atoms 65

/in syntax 20
[]in syntax 19
{} in syntax 19
| in syntax 19

|| (or) operator 55

Numerics

1 20
2 21

A

abs 256
abs function
ac 83
acos 257
addl 258
addSubwindow 193
addSubwindowTitle 194

256

addTitle 195
addWavelLabel 196
addwWindowLabel 198
aliases 247

Allocating an Array of a Given Size 66
alphalessp function 67
alphaNumCmp function 68
analysis 85
Appending a maximum number of
characters from two input strings
(strncat) 67
appendPath 74
arithmetic
operators 52
predefined functions 254
Arithmetic and Logical Expressions 59
Arithmetic Operators 52
Arrays 66
arrays
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average 279
awvPlaceXMarker 2
awvPlaceYMarker 2

N =

B

blf 284

bandwidth 285

binary minus operator 57
Blocking and Nonblocking Modes
Blocking Mode 35

braces in syntax 19

brackets in syntax 19
buildString function 66

C

C language comparison
escape characters 66
parentheses 58
strings 65

case 483

case statement

clearAll 199

clearSubwindow 200

clip 286

clip function 286

close 488

close function 488

command types 26

483

commands

data access
dataTypes 153
getData 154
i 157
noiseSummary 219
ocnHelp 159
ocnPrint 223, 226, 228

ocnResetResults 161
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openResults 34, 162
outputParams 164
outputs 166

pv 170
report 239
results 174
selectResult
sweepNames
sweepValues

v 184

175

179

181

plotting

addSubwindow 193
addSubwindowTitle
addTitle 195
addWavelabel
addWindowLabel
clearAll 199
clearSubwindow 200
currentSubwindow 201
currentWindow 202
dbCompressionPlot 203
deleteSubwindow 204
deleteWaveform 209
displayMode 210, 211
graphicsOff 212
graphicsOn 213
hardCopy 214
hardCopyOptions 215
ip3Plot 217
newWindow 218

plot 230
plotStyle 233
removelLabel
xLimit 242
yLimit 243

194

196
198

238

return values 31
simulation

ac 83

analysis 85
appendPath 74
createFinalNetlist 89, 93
dc 96

delete 99

design 101

desvVar 103

envOption 108

forcenode 112, 113,11
ic 116, 125
includeFile 117
nodeset 119

noise 120

IS
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3,105,1

7

122

ocnDisplay
off 126
option 127
paramAnalysis 33, 448
paramRun 452
path 75,79, 80
prependPath 76
restore 129
resultsDir 130
run 131
save 135
simulator 139, 140
store 143
temp 144
tran 145

commenting code 57

Comments 57

Common SKILL Syntax Characters Used In
OCEAN 27

compare 288

Comparing Strings 67

Comparing Two String or Symbol Names
Alphanumerically or Numerically
(alphaNumCmp) 68

Comparing Two Strings Alphabetically
(strcmp) 68

Comparing Two Strings or Symbol Names
Alphabetically (alphalessp) 67

complex 296

complexp 297

compression 290

compressionVRI 292

compressionVRICurves 294

Concatenating a list of strings with
separation characters
(buildString) 66

Concatenating Strings (Lists) 66

Concatenating two or more input strings
(strcat) 67

cond 485

cond statement 485

conjugate 298

conjugate function 298

Constants 60

constants 60

Constants and Variables 65

Convention 28, 29, 30

conventions

for user-defined arguments 19
for user-entered text 19
convolve 299
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convolve function 299 dft 315, 317

cos 261 dftbb 317

cPwrContour 301 discipline 105

createFinalNetlist 89, 93, 105, 107 displayMode 210, 211

createNetlist 94 displayNetlist 107

Creating Arithmetic and Logical Distributed Processing 34
Expressions 61 dnl 319

Creating OCEAN Scripts 42 double quotes 28

Creating Scripts from Analog Artist 42
Creating Scripts from the Analog Design

Environment 42 E
Creating Scripts Using Sample Script
Files 42 envOption 108
cReflContour 303 Errors and Warnings 481
cross 305 evcdFile 110
currentSubwindow 201 evcdinfoFile 111
currentWindow 202 evmQAM 323
evmQpsk 325
exp 262, 263
D expressions, nested 58

eyeDigram 327
data access commands. See commands,
data access

Data Access Without Running a F
Simulation 34

Data Types 63 file commands and functions
data types See functions, file

SKILL 30 flip 329

supported 63 floating-point numbers 30, 53, 64
Data Types Used in OCEAN 30 for 478
dataTypes 153 for statement 478
db10 307 forcenode 112,113,114
db20 308 foreach 480
dbCompressionPlot 203 fourEval 330
dbm 309 freq 332
dc 96 frequency 336
declare function 66 From a UNIX Shell 45
Declaring a SKILL Function 68 From the CIW 45
Defining Function Parameters 69 fscanf 489
Defining Local Variables (let) 69 function body 71
definitionFile 98 functions
delay 310 file
delete 99 close 488
deleteJob 456 fscanf 489
deleteSubwindow 204, 208 gets 491
deleteWaveform 209 inline 492
deriv. 314 load 493
design 101 newline 495
design variables 31 outfile 496
Design Variables in OCEAN 31 pfile 498
desvVar 103 SKILL
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abs 256

acos 257
add1 258
asin 259

atan 260

cos 261

exp 262

int 263

max 267

min 268

mod 269
phaseNoise 168
random 270
resultParam 172
round 271

sin 272

sp 177

sqrt 273
srandom 274
subl 275

tan 276

vswr 186

xor 277

zm 188

zref 190

waveform

average 279
blf 284
bandwidth 285
clip 286
compare 288
compression 290
conjugate 298
convolve 299
cross 305
db10 307
db20 308

dbm 309
delay 310
deriv. 314

dft 315,317
dnl 319
evmQAM 323
evmQpsk 325
flip 329
fourEval 330
frequency 332, 336
ga 337

gac 338
gainBwProd 340

gainMargin 342
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groupDelay 350
gsmg 345

gt 351
Harmonic 352
harmonicList 356
histo 358
linteg 359
imag 360
integ 361

ipn 364

kf 373

In 374

Ishift 377

mag 378

nc 379

overshoot 381
peak 384
peakToPeak 386, 387
phase 389
phaseDeg 390
phaseDegUnwrapped
phaseMargin 392
phaseRad 394
phaseRadUnwrapped
pow 396

psd 398

psdbb 402
pzbode 406
pzfilter 407

real 409

riseTime 410

rms 413

rmsNoise 414
root 415

rshift 417

sample 418
settingTime 420
slewRate 423
spectralPower 426, 427
ssb 430, 431
tangent 432

thd 433, 435

value 436

Xxmax 439

xmin 441

oY)
©
=

(O8]
[{e]
[62]
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xval 443 if statement 474
ymax 444 iim alias 248
ymin 445 iinteg 359
im alias 248
imag 360
G includeFile 117
infile 492
ga 337 infix arithmetic operators 56
gac 338 infix operators 59, 61
gainBwProd 340 input lines 59
gainMargin 342 int 263
getAsciiWave 211 integ 361
getData 154 integer 63
getResult 156 Interactive Session Demonstrating the
gets 491 OCEAN Use Model 40
globalSigAlias 113 intersect 363
globalSignal 114 ip alias 248
gmax 343 ip3Plot 217
gmin 344 ipn 364
gmsg 345 ipnVRI 367
gmux 346 ipnVRICurves 370
gp 347 iralias 248
gpc 348 italics in syntax 19
graphicsOff 212
graphicsOn 213
groupDelay 350 K
gt 351
keywords 19
kf 373
H kilJob 461

hardCopy 214

hardCopyOptions 215 L

harmonic 352

harmonicFreqgList 354 let 69

harmonicList 356 Line Continuation 59

help linRg 264
command examples 26 literal characters 19
online 26 In 374

histo 358 load 493

history 79 Loading OCEAN Scripts 45

hicheck 149 local variables 69

hostMode 459 log 265

hostmode 459 logl0 375

Logical Operators 55
logical operators 55

| logRg _ 266
Isb 376

i 157 Ishift 377

ic 116, 125

if 474
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M

mag 378

max 267

min 268

Mixed-Signal in OCEAN 4.4.6 579
mod 269

modelFile 118

monitor 462

N
Naming Conventions 52
nc 379

o]

nesting, expressions 5
newline 495
newWindow 218
NF 245
NFmin 245
NNR 245
nodeset 119
noise 120
noiseSummary 219
Nonblocking Mode 35
Numbers 64
numbers
floating-point 30, 53, 64
integer 63
numbers, scaling factors 52

@)

OCEAN
aliases 247
definition 25

design variables 31
OCEAN in Non-Graphical Mode 38
OCEAN Online Help 26
OCEAN Return Values 31
OCEAN Syntax Overview 27
OCEAN Tips 48
OCEAN Use Models 37
ocnCloseSession 121
ocnDisplay 122
ocnGetAdjustedPath 124
ocnHelp 159
ocnPrint 223, 226, 228
ocnResetResults 161
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ocnSetAttrib 226
ocnSetSilentMode 80
ochnWaveformTool 125
ocnxlConjugateGradientOptions 567
ocnxIDisableCorner 572
ocnxlEnableCorner 574
ocnxlEnableCornerForTest 546
ocnxlEnableSweepParam 547
ocnxlEnableSweepVar 548
ocnxlEnableTest 549
ocnxlGetBestPointParams 550
ocnxlGetCorners 551
ocnxlGetCurrentHistory 552
ocnxlGetCurrentHistoryld 553
ocnxlGetSession 554
ocnxlGetSpecs 555
ocnxlGetTests 556
ocnxIHistoryPrefix 561
ocnxlLoadSetupState 562
ocnxIMTSBlock 569
ocnxIMTSEnable 568
ocnxlOutputAreaGoal 566
ocnxIProjectDir 571
ocnxlIRemoveSpec 557
ocnxlRenameCurrentHistory 558
ocnxlRun 559
ocnxlSaveSetupAs 575
ocnxlSetAllParametersDisabled 576
ocnxlSetAllVarsDisabled 577
ocnxlSimResultsLocation 572
ocnYvsYplot 228
off 126
online help 26
openResults 34, 162
operators

arithmetic 52

binary minus 57

infix 56, 61

introduction 52

logical 55

relational 54

unary minus 57
option 127
Or-bars in syntax 19
order of evaluation 58
outfile 496, 498
outputParams 164
outputs 166
outputs() in OCEAN 32
overshoot 381
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P

paramAnalysis 448
parameters, definition 70
Parametric Analysis 33
parametric analysis 33
paramRun 452
paramValPair Format 78
Parentheses 27
parentheses 27, 58
Parentheses in C 58
Parentheses in SKILL 58
path 75, 79, 80
peak 384
peakToPeak 386, 387
period_jitter 387
pfile 498
phase 389
phaseDeg 390
phaseDegUnwrapped 39
phaseMargin 392
phaseNoise 168
phaseRad 394
phaseRadUnwrapped 395
plot 230
plotStyle 233
Plotting and Printing SpectreRF Functions in
OCEAN 245
plotting commands. See commands,
plotting and printing

pow 396
Predefined Arithmetics 254
prependPath 76
primitives 59
printf 499
printin - 500
procedure 70
procedures, definition 70

See also SKILL functions
psd 398
psdbb 402
pv 170
pzbode 406
pzfilter 407
pzSummary 236

Question Mark 29

—
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guestion mark 29

R

random 270

real 409

Recovering from an Omitted Double
Quote 28

Related Documents 18

Relational and Logical Operators 54

Relational Operators 54

relational operators 54

removelLabel 238

report 239

restore 129

resultParam 172

results 174

resultsDir 130

resumeJob 464

return value (=>) 70

return values 31

right arrow in syntax 20

riseTime 410

rms 413

rmsNoise 414

RN 245

Role of Parentheses 58

root 415

round 271

rshift 417

run 131

Running Multiple Simulators 48

S
sample 418
save 135

saveOption 137
Scaling Factors 52
scaling factors 52
Selectively Creating Scripts 42
selectResult 175
settingTime 420
settlingTime 420
setup 77
simulation commands

See commands, simulation
simulator 139, 140
sin 272
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Single Quotes 29 parentheses 27

single quotes 29 guestion mark 29

SKILL single quotes 29
commenting code 57 syntax conventions 19
primitives 59 Syntax Functions for Defining
white space in code 57 Functions 70

SKILL data types 30
Skill Function Return Values 70

SKILL functions T
arguments 70
declaring 68 tan 276
defining parameters 69 tan function 276, 277
definition 70 tangent 432
parameters 70 temp 144
terminology 70 Terms and Definitions 70
Skill Functions 63 thd 433, 435
SKILL functions, syntax conventions 20 The Advantages of SKILL 51
SKILL Syntax 56 tran 145
SKILL syntax 27 types of commands 26
SKILL Syntax Examples 20 Types of OCEAN Commands 26
slash in syntax 20 Typographic and Syntax Conventions 19
slewRate 423
solver 140
sp 177 U
Special Characters 56
spectralPower 426, 427 unary minus operator 57
spectrum 427 unbound variables 65
sqrt 273 unityGainFreq 435
srandom 274 unless 476
ssb 430, 431 unless statement 476
stddev 431 Using && 55
stimulusFile 141 Using || 56
store 143 Using OCEAN from a UNIX Shell 38
strcat function 67 Using OCEAN from the CIW 39
strcmp function 68 Using OCEAN Interactively 38
Strings 65 Using Variables 60
strings
comparing 67
concatenating 66 V
definition 65
strncat function 67 v 184
subl 275 value 436
subl function 275 value function 436
suspendJob 465 Variables 60
sweepNames 179 variables
sweepValues 181 defining local 69
sweepVarValues 182 definition 60
syntax 56 introduction 60
double quotes 28 unbound 65
functions 70 vcdFile 146
overview 27 vcdinfoFile 147
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vdb alias 247

vecFile 148
vertical bars in syntax 19
vim alias 248

vm alias 247

vp alias 247

vr alias 248
vswr 186

W

wait 466

Waveform (Calculator) Functions 278
when 477

when statement 477

while 482

while statement 482

White Space 57

white space 57

X

xLimit 242
Xmax 439
xmin 441
xor 277
xval 443

Y
yLimit 243

ymax 444
ymin 445

Z

zm 1
zref 1

00
00

©
o
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